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BENZODIAZEPINE ANALOGS FOR TREATING PANIC SYNDROME AND FOR DIRECTLY 

INDUCING ANALGESIA 

CROSS-REFERENCE 

Starting materials for the compounds of Formula I are prepared and described in U.S. Patent 4,820.834 
and B. Evans etal., J. Med. Chem. 31. 2235-2246 (1988). 

BACKGROUND OF THE INVENTION 

Cholecystokinins (CCK) and gastrin are structurally-related neuropeptides which ff^^SS^ 
tissue and in the central nervous system (see, V. Mutt. Gastrointestinal Hormones. G. B. J. Glass. Ed.. Raven 

Press NY D 169 and G. Nisson, ibid, p. 127). 

(see Mutt and Jorpes. Biochem. J. 125, 678 (1971)). its carboxylterm.nal octepept.de CCK-8 (a naturally 

gastrin occurs in 34-. 17- and 14-amino acid forms, with the minimum active *^J™*£* £*J 
tetraoeptide Trp-Met-Asp-Phe-NH 2 , which is the common structural element shared by both CCK and gastrm. 

Ss are leleved to be physiological satiety hormones, thereby possibly playing an .mportant role .n 
appe^ ^regTattt (G LP Smitn. Eating 9 and Its Disorders, A. J. Stunkard and E. Stellar. Eds. Raven Press 
New York ?984 p. 67). as well as also stimulating colonic motility, gall bladder contraction pancreabc enzyme 
secTeZ;andmhibitingg 

and thus may also play a role in the functioning of dopaminergic systems ,n the brain in add,t,on to serv ng as 
neurotransmitters in their own right (see : A. J. Prange et a. "Peptides inj the 

Repts Med Chem. 17. 31. 33 [1982] and references cited therem ; J. A Wilhams. B.omed. Res. 3 107 [1 982], 

*i£Z£5i£szs&SEL ^ » - — of wa - and 0 e ' e !; 

trolytes fmm the stomach, and. as such, it is invoived in control of gastric acid and pepsin secreboj^ oft* 

physiological effects of gastrin then include increased mucosa, blood flow and increased 

rat studies having shown that gastrin has a positive trophic effect on the gastnc mucosa, as evidenced by 

increased DNA. RNA and protein synthesis. „„„„„„ rr vc ™»i a t*ri and/or oas- 

Antaqonists to CCK and to gastrin have been useful for preventing and treating CCK-related and/or gas 

trin-reSd sorders of the gastrointestinal (G.) and centra, nervous MjM-g"^ 

humans. Just as there is some overlap in the biological activities of CCK and gastrm. 

have affinity for both receptors. In a practical sense, however, there is enough *»»^ 

tors that qreater activity against specific CCK- or gastrin-related disorders can often also be Identified. 

SeleSe CCK antagonists are themselves useful in treating CCK-related disorders of the appetite w 
latorysys^ 

in fZ treatment of oain fsee P L. Faris et al.. Science 226, 1215 (1984)]. while selective gastrm antagonist* 
ar^^ 

and prevention of gastrin-related disorders of the gastrointestinal system in humansand animals, such as pep be 
ulceus zSnger-Slison syndrome, antral G cell hyperplasia and other conditions In wh,ch reduced gastrin 
aetivitv is of therapeutic value. See e.g. U.S. Patent 4,820,834. 

X P S<inte have made the unexpected discovery that CCK antagonists of Formula I are us»^ 
agents p'Sculariy in the treatment of panic disorder. As such, a new utility has been d,scovered for these CCK 

CCK and gastrin a.so have trophic effects on certain tumors [K. "g ^^^^ S 
206-216 (1985)]. antagonists of CCK and gastrin are useful in treating these tumors [see. R.D. Beauchamp et 

Rev 9 271 (1989)]. The first class comprises derivatives of cyclic nucleotides, of which d.butyryl cyclic ©MP 
Sheen shown to be the most potent by detai.ed structure-function sidles (see N Barias et a... AmJ, 
Phvsiol 21? G 161 {1 Q< ") p Robberechtetal.. Mol- Pharmacol.. 17, 268 (1980)). . 
^^sSnd class comprises peptide antagonists which are C-terminal fragments an I analogs of ^CCK. of 
which ^ohTorterTBoo^^ 

Asp-NH 2 ) C-terminal fragments of CCK can function as CCK antagonists, accord.ng torec «ntstruc^re- fu ncUon 
studies (see. R. T. Jensln et.. al. Biochem. Biophys. Acta.. 757. 250 (1983). and M. Spanarkel et ah. XBjol 
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Chem.. 258, 6746 (1983)). The latter compound was recently reported to be a partial agonist [see, J. M. Howard 
et al.. Gastroenterology 86( 5) Part 2, 1 1 1 8 (1 984)]. 

then, the third class of CCK-receptor antagonists comprises the amino acid derivatives : proglumide, a 

derivative of glutaramic acid, and the N-acyl tryptophans including para-chiorobenzoyl-L-tryptophan (benzot- 
ript), [see. W. F. Hahne et, aK, Proc. Natl. Acad. Scl. U.S.A., 78, 6304 (1981), R. T. Jensen et ah. Biochem. 
Biophys. Acta., 761. 269 (1983)]. All of these compounds, however, are relatively weak antagonists of CCK 
(IC50 generally 1 CHM(although more potent analogs of proglumide have been recently reported in F. Makovec 
et al.. Arzneim-Forsch Drug Res. , 35 (II), 1048 (1985) and in German Patent Application DE 3522506A1], but 
dowTi to 1 Q-«M in the case of peptides), and the peptide CCK-antagonists have substantial stability and absorp- 
tion problems. 

In addition a fourth class consists of improved CCK-antagonists comprising a nonpeptide of novel structure 
from fermentation sources [R. S. L Chang et al. Science , 230 , 177-179 (1985)] and 3-substituted ben- 
zodiazepines based on this structure [published European Patent Applications 1 67 91 9, 1 67 920 and 1 69 392, 
B. E. Evans et al. Proc. Natl. Acad. Sci. U.S.A., 83, p. 4918-4922 (1986) and R.S.L. Chang et al, ibid., p. 4923- 
4926] have also been reported. 

No really effective receptor antagonists of the in vivo effects of gastrin have been reported (J. S. Mortey, 
G ut Pept. Ulcer Proc , Hiroshima Symp. 2nd, 1983, p. 1), and very weak in vitro antagonists, such as proglumide 
and certain peptides have been described [(J. Martinez. J. Med. Chem. 27 , 1597 (1984)]. Recently, however, 
pseudopeptide analogs of tetragastrin have been reported to be more effective gastrin antagonists than pre- 
vious agents [J. Martinez et aL, J. Med. Chem., 28, 1674-1879 (1985)]. 

The benzodiazepine (BZD) structure class, which has been widely exploited as therapeutic agents, espe- 
cially as central nervous system (CNS) drugs, such as anxiolytics, and which exhibits strong binding to "ben- 
zodiazepine receptors" in vitro, has not in the past been reported to bind to CCK or gastrin receptors. 
Benzodiazepines have been shown to antagonize CCK-induced activation of rat hippocampal neurones but 
this effect is mediated by the benzodiazepine receptor, not the CCK receptor [see J. Bradwejn et aL, Nature, 
312, 363 (1984)]. Benzodiazepines unsubstituted at the 3-position of the seven membered ring also have been 
sho~wn to antagonize the effects of CCK-4 (a CCK analog) [see De-Montigny , C. Arch. Gen. Psychiatry 46, 61 1 
(1989)]. Of the reported BZD's, additionally, the large majority do not contain substituents attached to the 3- 
position of me seven membered ring, as it is well known in the art that 3-substituents result in decreasing ben- 
zodiazepine receptor affinity and decreasing anxiolytic activity, especially as these substituents increase In 



size 



Contrary to these findings, applicants have discovered a class of benzodiazepines with 3-substituents hav- 
ing high CCK receptor affinity and low benzodiazepine receptor affinity, which are useful anxiolytic agents, par- 
ticularly in the treatment of panic disorder, panic syndrome and similar anxiety states. The compounds of the 
invention are useful in treating anxiety states involving apprehension, uncertainty and fear without apparent 

stimulus. . . 

It Is, therefore, an object of this invention to identify substances which more effectively antagonize or inhibit 
the function of cholecystokinins and gastrin in psychiatric disease states involving anxiety or panic in mammals, 
especially in humans. It is another object of this invention to develop a method of antagonizing the functions 
of cholecystokinin and/or gastrin in panic disorder or other neurological disorders involving anxiety or panic in 
mammals. It is also an object of this invention to develop a method of preventing or treating neurochemical 
disorders involving panic disorder, panic syndrome and similar anxiety states. 

The substituted benzodiazepines of the present invention are also useful for directly inducing analgesia, 
which includes opiate and non-opiate mediated analgesia. Furthermore, the compounds of the present inven- 
tion are useful as anesthetic agents involving the loss of pain sensations. It is therefore another object of the 
present invention to identify substances which more effectively antagonize or inhibit the function of CCK or gas- 
trin for the purpose of effecting analgesia, anesthesia, or loss of pain sensation. Yet another object of the pre- 
sent invention is to develop methods of antagonizing or inhibiting the functions of CCK or gastrin for the purpose 
of effecting analgesia, anesthesia or loss of pain sensation. 



SUMMARY OF THE INVENTION 

It has now been found that compounds of Formula I are antagonists of gastrin and cholecystokinin (CCK) 
and bind to the gastrin and CCK receptors. Pharmaceutical compositions containing effective amounts of these 
compounds are useful in the treatment and prevention of CCK-related neurochemical disorders such as panic 
disorder, panic syndrome and similar anxiety states, and are also useful in effecting analgesia. Methods of treat- 
ing such disorders and for effecting analgesia are also disclosed. 
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DETAILED DESCRIPTION OF THE INVENTION 

The compounds of formula I are useful In a method of antagonizing the binding of cholecystokinin to 
cholecystokinin receptors or antagonizing the binding of gastrin to gastrin receptors, for treating panic disorder 
and for inducing analgesia, which comprises contacting said cholecystokinin receptors or said gastnn recep- 
tors, respectively, with a compound represented by the formula : 



10 



15 




20 wherein : 

R* is H, C,^ linear or branched alkyl, -X 12 -cyc1oalkyl, -X^COOR*. 

25 -X^CONR 4 R 5 , X 12 !T , or -X 12 OR 6 ; 

R2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyl, car- 
30 boxyl, nitro or -CF 3 ) ; -X 12 COOR* ; 2-, 3-, 4-pyridyl ; 

HO HOH 0 HO 

R3 is N-CR 7 or N-C-NR 7 or -CR 7 or ft-CCH 2 R 7 ; 



35 



R* and R* are independently R« or in combination with the N of the NR 4 R 5 group form an unsubstituted 
or mono- or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 
40 selected from C,^ alkyl ; 

R e is H, C A e straight or branched-chain alkyl or cycloalkyl ; 

R' is a- or B-naphthyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -N0 2l -OH.-NR'R*, loweralkyl, CF 3 , CN, COOR*. X^COOR*. X^OR«. or loweralkoxy) 2-, 3-, 4-pyn- 
dyl. 



45 



50 



55 



4 
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10 



15 



20 



25 



30 



H 



3 



R* is H, loweralkyl, cycloloweralkyl, X 12 COOR 6 ; 

R 10 is H or -OHvhere R 3 is CR 7 , otherwise it is H; 
r is 1 or 2; 



X 1 is H, -N0 2 , CF 3 , loweralkyl or halo ; ^^ OR 
X 2 and X^ are independently H, -N0 2 , OH, halo, loweralkyl. loweralkoxy, X^COOR*. COOR 6 , or 
OX 12 COOR 6 ; 
35 XMsO.orNR 8 ; 
X 7 is O ; 

X 12 is 5 linear or branched chain alkyl, or the pharmaceutical^ acceptable salt thereof- 
Pharmaceutical compositions comprising any of these compounds are also encompassed within the pre- 
sent invention. 

40 A first embodiment of the present invention are compounds of formula I, wherein 

Ri is H, CVC* linear or branched chain alkyl, -X 12 -cycloalkyl, -X 12 COOR B , 

R* is substituted or unsubstituted phenyl (wherein the substituent may be 1 or 2 of halo, loweralkyl, 
60 nitro. -CF 3 ), 2-,3-,4-pyridyl, or X«COOR« ; 

R 3 is 



0 HO HQH 
4r7, -n£r? or -AcSr7. 



55 



r* and R* are independently R° or in combination with the N of the NR 4 R S group form an unsubstituted 

5 
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10 



15 



20 



25 



30 



35 



45 



50 



55 



or mono or disubstituted. saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 

membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 

contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 

selected from C n ^ aikyl ; 

R e is H f straight chain alkyl ; 

R 7 is a- or p-naphythyl, substituted or unsubstituted 

phenyl (wherein the substituents may be 1 to 2 of halo, -N0 2t NH 2 , methyl, ethyl, CF 3 , CN, COOH, 
X 12 OR«, or lower alkoxy), 2-,3-,4-pyridyl, 






12 



-CK=C 




H 



0 

R 10 is H, or DH vhen R 3 is CR 7 , otherwise R 10 is H; 
.1 is 1 or 2; 



X 1 is H, -N0 2 , CF 3 . loweralkyl or halo ; 
X 2 is H, -N0 2 , halo, OH, loweralkoxy, loweralkyl, 
X 12 COOH, or OCH 2 COOH ; 
X 4 is O. NH, NCH 3 . NX 12 COOH ; 
40 X 7 is O ; 

X 12 is <V 5 linear alkyl ; 

or pharmaceutical^ acceptable salt thereof. 

A second embodiment has the further limitation that, is formula I, 



R 1 is B, CH 3 , CH 2 CB 3f CH 2 CH(CH 3 ) 2 . CH 2 <] 

-CH 2 CH 2 0H, CH 2 COOH, CH 2 C00Et , 



CH 2 CONCEt) 2 , CH 2 CON>^ j • 



/ \ 

CHjCON^^KCH,, or CH a CH a COOEt; 



R 2 is phenyl, 2-F-phenyl, 4-CH 3 -phenyl, 2- 3-, or4-pyridyl ; 

6 
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R 3 is 




'ONH-. 



I t 



CCH 2 ),COOH H 

20 



25 



30 



35 




40 



45 



50 



7 
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otherwise R 10 =H ; 
XMs H. CI;or-CH 3 ; 
X7isO; 

or a pharmaceutical^ acceptable salt thereof. 

Preferred compounds include the following : 
3-N-(2,3-Dihydro-1-^ethyU2-oxo-5-{p-to'yO- , 1H-1 t 4-benzodiazepin-3-yl)-1 H-indole-2-carboxamide, 
3-N-(2, 3-Dihydro-1 ,9~dimethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-1 H-indoIe-2-carboxamide 
3-N-(2|3-Dlhydro-1,Mimethyl-2^ 
(S)-N-(2>Dihydro-1-methyI-2<«o-5-ph 

(S)-NK2.3-Dihydro-1-methyl-2^xo-5-phenyl-1H-1 i 4-benzodiazepin-3-yl)-N , -(2-ch 



9 
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1,3-Dihydro-3-<5-carboxymethyIoxymdol^ 
l]3-Dihydro-3-(5-hydroxyindole-2-carbonylamin^ 
(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-1-m^ 
mide, 

3(S)-(+)-1,3-Dihydro-5-(2-fluorophenyl)-3-(2-indolecarbonyIamino)-1-methyl-2H-1,4-b 
3(S)-(+)-1,3-Dihydro-5-(2-fluorophenyO 

3(S)-(-)-1 , 3-Dihydro-3-(2-indo!ecarbonylamino)-1 -methyI-5-phenyt-2H-1 ,4-benzodiazepin-2-one, 

3- N-(2,3-Dihydro-1-methyi-2-oxo-5-ph 

4- Bromo-N-(2,3-dihydro-1-methyl-2^^ 

1 ,3-Dihydro-5-<2-fluoropheny1)-1 -methyl-3(RS)-[2'-<1 '-methylindo!e)carbonylamino]-2H-1 ,4-benzodiazepin- 2- 
one, 

(S)-N-(2,3,-Dihydro-1-methyl-2-oxo-5-phe 

1,3-dihyro-1-methyl-3(RS)-[2-(1-me^ 

Carboxymethyi-1,3-dihydro-3(RS)-(2-indolecart^ 

3(S)-{+^1 ,3-Dihydro-3-(4-chloro 

3-[(((3-Methoxyphenyl)amino)carbony1)ami^^^ 

n-1-acetamide, 

1-((3-((((4-Chlorophenyl)amino)carbony!)^^ 
etyI)pyrrolidine f 

(R)-N-(2,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-N'-(3-methyIphenyl)-urea, 

3-{[((2-Chlorophenyl)amino)caroonyl]amino}^ 

1-acetamide, 

(R)-N-(2,3-Dihydro-1-methyl-2-oxo-5-phenyl^^ 

(R)-N-(2,3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yI)-N'-(4-methyIpheny!)-urea, 

(R)-N-(2,3-dihydro~1-methyl-2^xo^^ 

(R)-N-(2,3Hjihydro-1-methyl-2-oxo-5-^^ 

N-(2,3-Dihydro-1-methyl-2-oxo-5-phenyi-1H-1^ 

(R)-N-(6-Amino-3-pyridinyI)-N , -(2 l 3-dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl urea, or 
N-(2,3-Dihydro-1 -(2-hydroxyethyl)-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-N # -{3-methylphenyl)urea, 
or pharmaceutically acceptable salt thereof. 

As used herein, the definition of each substituent e.g., R 7 , loweralkyl, etc., when it occurs more than once 
in any structure, is intended to be independent of its definition elsewhere in the same structure. 

As used herein, halo is F, CI, Br or I ; alkyl and loweralkyl are each, unless otherwise indicated, 1-7 carbon 
straight or branched chain saturated alkyl having one or sometimes two hydrogens abstracted, and includes 
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, and t-butyi, pentyi, hexyi, and heptyl ; in loweralkoxy and low- 
eralkylthio, the alkyl portion is loweralkyl as previously defined ; cycloloweralkyl is cycloalkyl of 3-7 carbons ; 
loweralkenyl is 1-5 carbon straight or branched chain alkenyl ; acyl is formyi, acetyl, propionyl, benzoyl or 
butyryl ; loweralkynyl is 1-5 carbon straight or branched chain alkynyl ; Et is ethyl. 

The pharmaceutical^ acceptable salts of the compounds of Formulas I include the conventional non-toxic 
salts or the quarternary ammonium salts of the compounds of Formula I formed, e.g., from non-toxic inorganic 
or organic acids. For example, such conventional non-toxic salts include those derived from inorganic acids 
such as hydrochloric, hydrobromic, sulfuric, sulfamic, phosphoric, nitric and the like ; and the salts prepared 
from organic acids such as acetic, propionic, succinic, glycolic, stearic, lactic, malic, tartaric, citric, ascorbic, 
pamoic, maleic, hydroxymaleic, phenylacetic, glutamic, benzoic, salicylic, sulfanilic, 2-acetoxybenzoic, fumaric, 
toluenesuifonic, methanesulfontc, ethane disulfonic, oxalic, isethionic, and the like. 

The pharmaceutically acceptable salts of the present invention can be synthesized from the compounds 
of Formula I which contain a basic or acidic moiety by conventional chemical methods. Generally, the salts are 
prepared by reacting the free base or acid with stoichiometric amounts or with an excess of the desired salt- 
forming inorganic or organic acid or base in a suitable solvent or various combinations of solvents. 

The pharmaceutically acceptable salts of the acids of Formula I are also readily prepared by conventional 
procedures such as treating an acid of Formula I with an appropriate amount of a base, such as an alkali or 
alkaline earth metal hydroxide e.g. sodium, potassium, lithium, calcium, or magnesium, or an organic base such 
as an amine, e.g., dibenzylethylenediamine, trimethylamine, piperidine, pyrrolidine, benzylamine and the like, 
or a quaternary ammonium hydroxide such as tetramethylammonium hydroxide and the like. 

The compounds of Formula I antagonize CCK and/or gastrin and are useful as pharmaceutical agents for 
mammals, especially for humans, in the treatment or prevention of neurological disorders involving anxiety and 
other panic type states wherein CCK and/or gastrin is involved. Examples of such disorders include panic dis- 
order, panic syndrome, anticipatory anxiety, phobic anxiety, panic anxiety, chronic anxiety, phobic anxiety and 

10 
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endogenous anxiety. The compounds of formula I are also useful for directiy inducing analgesia, opiate or non- 
opiate mediated, as well as anesthesia or loss of the sensation of pain. 

The present Invention also encompasses a pharmaceutical composition useful in the treatment of panic 
disorder or other neurological disorders involving anxiety, comprising an effective amount of a CCK and/or gas- 
5 bin antagonist of formula I, with or without pharmaceutical ly-acceptable carriers ordiiuents. In addition, the pre- 
sent invention encompasses a pharmaceutical composition useful for directly inducing analgesia, anesthesia 
or loss of the sensation of pain. 

The compounds of Formula I thereof, may be administered to a human subject either alone or. preferably, 
in combination with pharmaceutically-acceptable carriers ordiiuents, optionally with known adjuvants, such as 
10 alum, in a pharmaceutical composition, according to standard pharmaceutical practice. The compounds can 
be administered orally or parenterally, including intravenous, intramuscular, intraperitoneal, subcutaneous and 
topical administration. 

For oral use of an antagonist of CCK, according to this invention, the selected compounds may be adminis- 
tered, for example, in the form of tablets or capsules, or as an aqueous solution or suspension. In the case of 

is tablets for oral use, carriers which are commonly used include lactose and com starch, and lubricating agents, 
such as magnesium stearate. are commonly added. For oral administration in capsule form, useful diluents 
include lactose and dried com starch. When aqueous suspensions are required for oral use. the active ingre- 
dient is combined with emulsifying and suspending agents. If desired, certain sweetening and/or flavoring 
agents may be added. For Intramuscular, Intraperitoneal, subcutaneous and intravenous use, sterile solutions 

20 of the active ingredient are usually prepared, and the pH of the solutions should be suitably adjusted and buf- 
fered. For intravenous use, the total concentration of solutes should be controlled in order to render the prep- 
aration isotonic. 

When a compound according to Formula I is used as an antagonist of CCK or gastrin in a human subject, 
the daily dosage will normally be determined by the prescribing physician with the dosage generally varying 
25 according to the age, weight, and response of the individual patient, as well as the severity of the patient's 
symptoms. However, in most instances, an effective daily dosage will be in the range of from about 0.05 ug/kg 
to about 5 mg/kg of body weight, and preferably, of from about 0.5 ug/kg to about 0.5 mg/kg of body weight, 
administered in single or divided doses. In some cases, however, it may be necessary to use dosages outside 
these limits. 

30 In the effective treatment of panic syndrome, panic disorder and the like, about 0.005 ug/kg to about 0.5 

mg/kg of CCK antagonist is administered orally (p.o.), divided into two doses per day (b.Ld.). Other routes of 
administration are also suitable. 

For directiy inducing analgesia, anesthesia or loss of pain sensation, the effective dosage ranges from 
about 100 ng/kg to about 1 mg/kg by intraperitoneal administration. Oral administration is an alternative route, 

35 as well as others. 

Because these compounds antagonize the function of CCK in animals, they may also be used as feed addi- 
tives to increase the food intake of animals in daily dosage of approximately 0.005 to 100 ug/kg of body weight. 

The compounds of Formula I are prepared according to the schemes and descriptions of U.S. Patent 
4,820,834 herein incorporated by reference for these purposes. One preferred synthetic scheme is Scheme 
40 IVa involving nitrosation, reduction and acylation, according to U.S. Patent 4,820,834. See atso Examples 1-5 
below. 

MATERIALS AND METHODS 

45 1 . Anxiolytic activity of the compounds of Formula I : 

The black/white exploration test [Crawley et al. Pharmacology, Biochemistry and Behav. 13, 167 (1980)] 
is a simple animal model of anxiety. Rodents placed in a two compartment box which consists of a brightly lit, 
white painted side and a dimly lit, black painted side, display a marked preference for the black side of the 
so apparatus. This behavior is caused by the aversive properties of the brightly lit, white painted section. Classical 
anxiolytic drugs [such as diazepam, see Crawley, supra] and novel anxiolytic drugs [such as 5HT 3 antagonists, 
see Jones et al. Br. J. Pharm. 93, 985 (1988)] decrease the preference of the animal for the black dimly lit side 
of the apparatus. 

A. Naive male DBA2 mice (25-30) were housed on a reversed light/dark cycle and tested during the dark 
55 phase of the cycle under dim red light The apparatus consisted of an open topped box (40cm long X 27 cm 
wide X 27 cm high) divided into a small area (2/5) and a large area (3/5) by a partition that extended 20 cm 
above the walls. There was a 7.5 X 7.5 cm opening in the partition at floor level. The small compartment was 
painted black and the large compartment white. The floor of each compartment was marlced into 9 cm squares. 

11 



EP 0 434 364 A2 



The white compartment was illuminated by a 100 W tungsten bulb 17 cm above the box and the black com- 
partment by a similarly placed 60 W red bulb. 

Animals that had been injected with drug or vehicle were placed individually into the centre of the white 
area and their behavior observed during a 5 minute period by remote video recording. Four behavioral par- 
5 ameters were recorded every minute : the number of exploratory rears in the white and black sections, the num- 
ber of line crossings in the black and white sections, the number of transitions between the two sections and 
the time spent in the black and white sections. Animals were tested in treatment groups of 8-10 and vehicle 
controls were run on each test day. Data were analysed by ANOVA and Dunnetts test. 

In one series of tests, the following compounds were employed : 
10 Compound A : 3(S)-(-)-1 ,3-dihydro-3-(2-indolecarbonylamino)-1-methyl-5-phenyi-2H-1 ,4-benzodiazepin- 

2-one, an effective antagonist of CCK-A receptors ; 

Compound B : (R)-N-<2,3-dihydro-1-methyl-2-ox<>5-ph^ 

phenyl)urea, an effective antagonist of CCK-B receptors. 

Vehicle treated animals displayed a marked preference for activity in the black side of the test arena, prob- 

15 ably induced by the aversive properties of the brightly lit, white painted section. Compound A at doses of 0.05, 
0.5, 5.0 and 500 ug/kg significantly decreased the preference for rearing in the black side. Similarly, 0.5, 5.0 
and 500 ug/kg of Compound A abolished the preference for locomotion (line crossings) in the black side. The 
difference in time spent in the black and white side was abolished by 5.0 and 500 ug/kg of Compound A. Com- 
pound B at a dose of 0.05 ug/kg abolished the preference for rearing in the black side and a dose of 0.005 

20 ug/kg decreased the difference in time spent in the black and white side. 

These results demonstrate that CCK antagonists have anxiolytic properties in mice. The active dose range 
for Compound B (0.005-0.05 ug/kg) was lower than that for Compound A (0.05-5.0 ug/kg). suggesting that the 
response may be mediated by CCK-B receptors. This is consistent with studies in humans in which CCK-4 
(which is a preferential CCK-B receptor agonist) was reported to induce panic, whereas CCK-S (which is equipo- 

25 tent as an agonist at CCK-A and CCK-B receptors) induced gastrointestinal effects but not panic symptoms. 
Therefore, compounds A and B are clinically useful in the treatment of anxiety. 

B. The effects of CCK-8 and compound A on the exploratory behavior of the rat were examined in auto- 
mated activity cages and by direct observation. It is known that exogenous CCK-8 decreases exploratory 
behavior in rats in a novel environment by accelerating the process of habituation. [See Crawley, Pharm. 

30 Biochem & Behav. 20. 23-27 (1984).] 

Expt 1. Male Sprague Dawley rats were injected (1.p.) with CCK-8 and immediately placed in automated 
activity cages. Activity was measured for 30 minutes past injection. CCK-8 (0.5-1 6ug/kg) dose-dependently 
decreased locomotor activity F(6,87) = 3.21 (p<0.01). These results confirm previous reports that CCK dec- 
reases locomotor activity in a novel environment 

35 Expt 2. Male SD rats were injected (s.c.) with the CCK antagonist compound A (0.000 1-10mg/kg) and 

immediately placed in the automated activity cages. Compound A delayed habituation and prolonged the period 
of exploratory activity of the rats F(6,124) = 2.54, p<0.05. The drug effects were most pronounced at 25 minutes 
where 0.1 mg/kg induced levels of activity significantly above controls F(6.124) = 3.18, p<0.01. The dose res- 
ponse curve was bell-shaped with higher and lower doses having no significant effect on activity at the time 

40 point. As the anxiolytic drug chiordiazepoxide also increases spontaneous locomotor activity in rats in a novel 
environment [(McElroy et aL Psychopharm . 85 : 224-226 (1 985)] these findings are consistent with an anxiolytic 
action of Compound A useful in the treatment of panic disorder. 

Expt 3. In order to assess further the effect of Compound A on exploration in a novel environment, the 
motoric hehaviors of rats placed in a perspex cage was recorded by direct observation for a 15 minute period 

45 15 minutes after treatment with Compound A. 

Experimenters (unaware of the treatments the animals had received) recorded the frequency and duration 
of rearing, sniffing, grooming and cage crossing using a keypad interfaced to a BBC microcomputer. 

Sniffing, (F(3,43) = 3.96, P<0.01) rearing (F(3,43 = 4.77, P<0.01) and cage crossing (F(3,43) = 3.79, 
PO.05) were all significantly increased by 0. 1 mg/kg of Compound A. These results are consistent wit the data 

50 from the automatic activity measures (see Experiment 2) and further support the utility of compound A in the 
treatment of panic disorder. 

2. CCK Receptor Binding (Pancreas) 



55 



CCK-33 was radiolabeled with ^l-Bolton Hunter reagent (2000 Ci/mmole) as described by Sankara et al. 
(J. Biol. Chem. 254 : 9349-9351, 1979). Receptor binding was performed according to Innis and Snyder (Proc. 
Natl. Acad. Sci/T^ 6917-6921 , 1 980) with the minor modification of adding the additional protease inhibitors, 
phenylmethane sulfonyi fluoride and o-phenanthroline. The latter two compounds have no effect on the 125 l- 
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TABLE I 

CCK RECEPTOR BINDING RESULTS 



125 I-Gastrin 





Comoound 

W W*» J* \* ****** 


125 I-CCK 


125 I-CCK 


Gastric 


10 


of EX# 


Pancreas 


Brain 


Glands 




5 


0.28 


0.002 


0.0011 




6 


0.00013 


0.129 


0.070 


15 


7 


0.0001 


0.23 


0.24 




9 


0 . 049 


0.0039 


0.009 




11 


0.0041 


>0.1 


0.092 


20 


16 


0.00008 


0.27 


0.17 


17 


0.0068 


0.69 


0.66 




20 


0.0024 


0.160 


0.24 




21 


0.014 


0.071 


6.4 


25 


22 


0.0044 


0.021 


1.3 




23 


2.7 


0.011 


0.4 




. . 24 


O..O0O37 


0.2 


0.16 


30 


25 


0.49 


0.0011 


0.00067 


26 


0.075 


0.0018 


0.0019 




27 


0.0033 


0.91 






28 


0.023 


0.16 




35 


29 


0.069 


0.012 


0.0038 



EXAMPLE 1 

40 1,3-Dihydro-1"methyl-3-Qximino-5-phenyl(-2H-1,4-benzodiazepin-2>one 

To a suspension of potassium tert-butoxide (24.9 g, 222 mmole) in 600 ml of dry tetrahydrofuran was added 
200 ml of dry tert-butylalcohol at -20°C under nitrogen. To this solution was then added via addition funnel 1 ,3- 
dihydro-l-metM-S-phenyl^H-l^-benzodiazepin^-one (25 g, 99.9 mmole) in 260 ml of tetrahydrofuran. The 

45 resulting wine colored solution was stirred for 2 hours at -20°C and treated with 17.4 ml (1 30 mmole) of isoamyl 
nitrite. The reaction mixture was warnied to 0°C over 15 minutes and quenched with the addition of 60 ml of 
cold water and 20 ml of glacial acetic acid. All solvents were removed under reduced pressure and the residue 
was partitioned between ethyl acetate (600 ml) and brine (100 ml). The phases were separated and the organic 
extracts were dried (Na 2 SO<) and concentrated. The resulting semi-solid was triturated with ether to give 21 g 

so of off-white solid, m. p. 234-235°C ; 

fV=0.15 (ethyl acetate-hexane. 1:1); Rf=0.28 chloroform-ethanol. 95 : 5) ; 
ir(KBr, partial) : 3300, 1650, 1595, 1320, 1205, 1030. 975 crrr*. 
MS (14 ev.) : 279 (M*), 262, 249, 236, 222. 
1 HNMR (CDCI 3 ) : confirms structure assignment. 

55 Elemental Analysis Calc'd for C ie H 13 N302 : 
C. 4.69 ;H. 68.81 ; N. 15.04. 
Found : C, 4.62 ; H, 68.67 ; N, 15.08. 
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EXAMPLE 2 

SfaS^Amino-l^-dihydro-lHTiethyl-S-phenyl^H-l^benzodiazepin^on^ 

5 A solution of 150 mi of methanol containing 5 g (17.9 mmole) of 1 ,3-dihydro-1-methyl-3-oximino-5-phenyl- 

1 4-benzodiazepin-2-one was treated with a slurry of active Raney-nickel catalyst 1 in ethanol (1 0 g wet weight). 
The resulting suspension was hydrogenated on a Parr apparatus at 60 psi and 23*C for 30 hours. The catalyst 
was removed by filtration and the filtrate was concentrated to afford the title compound in 95% yield. 
R^O.23 (chloroform-ethanol, 95 : 5), R,=0.23 (chloroform-methanol-acetic acid-water. 90 : 10 : 1 : 1) 

10 1 HNMR (CDCI 3 ) : spectrum confirms structure assignment. 

1 Raney-Nicke! catalyst was prepared according to Fieser & Reser, Reagents for Organic Synthesis, Vol. I, 
John Wiley & Sons, Inc., New York 1967, p. 729. 



EXAMPLE 3 

15 

3(S)-(-)-1,3-Dihydro-3-(2-indolecarbo^ 

3(S)-(-)-3-Amino-1,3-dihydro-1-methyl-5-pheny!-2H-1,4-benzodiazepin-2-one (595 mg, 2.24 mmole) was 
dissolved in CH 2 CI 2 (15 ml) and treated with 2-indolecarbonyl chloride (403 mg, 2.24 mmole) followed by 

20 triethylamine (227 mg, 2.24 mmole). The mixture was stirred at room temperature for 30 minutes and concen- 
trated in vacuo. The residue was chromatographed on silica gel (5% Et 2 0/CH 2 CI 2 ) and the combined product 
fractions evaporated to dryness in vacuo. Three times, Et 2 Q (15 ml) was added and evaporated in vacuo to 
give the title compound : (m.p 168° - 185°C). 
TLC : Silica gel (6%, Et 2 0/CH 2 CI 2 ). R f = 0.23 

25 NMR : Consistent with structure 
HPLC : Greater than 99% pure. 
M.S. : Molecular ion at m/e - 408 
[a]D 25 = -103° (0.0078 g/ml CH 2 C\£ 
Anal, calc'd for QzsHmN^Oz : 

30 C, 73.51 ;H. 4.94 ; N, 13.72; 

Found : C, 73.38 ; H, 4.80 ; N. 13.66. 



EXAMPLE 4 



35 3(RS)-(Boc-L-tryptophanyl)amino-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one 

3-(RS)-Amino-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2K>ne (0.1 g. 0.4 mmol), BOC-L-tryptophan 
(0 12 g 0 4 mmol). and DCC (0.4 ml of a 1 M solution in CH 2 CI 2 , 0.4 mmol) were combined in 2 ml of THF to 
which were added 2 ml of DMF and 2 mi of CH 2 CI 2 . The mixture was treated with triethylamine (0.1 1 ml), stop- 

40 pered, and stirred at room temperature forfour days. The mixture was treated with citric acid solution (10% 3 
ml) and CH 2 CI 2 (5 ml), shaken and separated. The aqueous phase was extracted with CH 2 CI 2 (2x5 ml). The 
combined organic layers were washed with citric acid (10%, 2x5 ml), sodium bicarbonate (10%. 2x5 ml), 
and H 2 0 (10 mi), dried over sodium sulfate, filtered, and evaporated to dryness in vacuo. The residue was 
chromatographed on silica gel (1 : 1 (v/v) E^O/CH.cy and the combined product fractions evaporated to dry- 

45 ness in vacuo. The residue was triturated with petroleum ether and the solid dried in vacuo at 70- : (m.p. 173- 
177°C (t)). 

TLC ■ Single spot (R f = 0.56, silica gel plate, 10% (v/v) CH 3 OH in CH 2 CI 2 ). 

NMR : The spectrum was consistent with the title structure and verified the presence of two diastereomers. 
HPLC : Greater than 99.7% pure (36% and 63.7%). 
50 MS (FAB) : a molecular ion at m/e = 537. 
Anal, calc'd for C31H31N5O4 : 
C, 69.25 ;H, 5.81 ; N, 13.03; 
Found : C, 69.48 ; H. 6.18 ; N, 12.96. 



55 EXAMPLE 5 

(RVN-(2,3-DihydrcHl-methyl-2-oxo^ 
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Equimolar amounts of 3(R).am!nc.1 l 3^ihydro-1.methyl-5-phenyl-2H-1.4.benzodiazepin-2-one and 3- 
methylphenylisocyanate were mixed in 8 mi of dry tetrahydrofuran at room teniperature The react. on mature 
was allowed to stand for 8 hours and was then filtered. The collected solids were washed with tetrahydrofuran 
and dried in vacuo over P 2 0 6 to give analytical product : m.p. 208-21 0°C. 
NMR : Confirms structure assignment of product. 
HPLC : Greater than 99% pure. 
MS ; Molecular ion at m/e=399 (M + H) (FAB). 
Anal. Calc'd for C^H^C^ : 
C f 72.34 ; H, 5.56 ; N. 14.06. 
Found : C f 72.12 ; H, 5.84 ; N, 14.04. 

EXAMPLE 6 

3(S)-3-(2^arboxyme^ 
e 

Sodium hydride (0.034 g, 0.71 mmole of a 50% dispersion in mineral oil) and 3(S)-«-1.3-Dihydr^3-(2- 
indo!ec*rbonytamino)-1^^ 

dry, degassed DMF (5 ml) and stirred in an ice bath for 40 minutes. Ethyl bromoacetate (0.077 ml 0 115 g, 

0.69 mmole) was added in one portion, and the mixture stirred one hour at room temperature The DMF was 

removed in vacuo, and the residue treated with cold, aqueous sodium bicarbonate solution and extracted with 

ethyl acet7te7The"ethyl acetate fractions were combined, washed with water, dried over sodium sulfate, fi tered, 

and evaporated to dryness in vacuo. The residue was chromatographed on silica gel eluted with 7 U ether in 

CH 2 Cl 2 The product fractions were combined and evaporated to dryness in vacuo. The residue (0.25 g. 0.53 

mmole) was stirred in CH 3 OH (5 ml) and treated with aqueous sodium hydroxide (0.7 ml of a 1 N solution ; 0 7 

mmole). The mixture was stirred overnight at room temperature, then acidified with 1 N HCI and extracted with 

ethyl acetate. The ethyl acetate fractions were combined, dried over sodium sulfate, filtered, and evaporated 

to dryness in vacuo. The residue was crystallized from a mixture of acetone, ether, and petroleum ether to give 

the title "compound : (nvp. 165-195°C (indistinct)). 

TLC : Silica gel (90 : 10 : 1 : 1, CH 2 CI 2 : CH 3 OH : HOAc : H 2 0), FV=0.52 

NMR : Consistent with structure 

HPLC : Greater than 97% pure 

M.S. : Molecular Ion at M+H=467 (FAB). 

Anal, caic'd for C^H^IWO.IS C 4 H 10 O 0.45 H 2 0 

C, 68.24 ;H, 5.06 ; N. 11.54 ; 

Found : C, 68.21 ; H.4.85 ; N, 11.47. 

EXAMPLE 7 

(S )^-2-(((2.3-Pihydro-1-m^ 
tanoic acid 

Sodium hydride (0.1 g, 2.5 mmole of a 60% dispersion in mineral oil) and 3(S)-(-)-1,3-dihydro- 3-(2- 
indolecarbonylamino)-1.methyl-5-phenyl-2H-1.4-benzodiazepin-2K 5 ne (1.0 g, 2.45 mmole) were combined in 
dry degassed DMF (10 ml) and stirred in an ice bath for 40 minutes. Ethyl-4-bromobutyrate (0.52 g. 2.7 mmole) 
was added in one portion, and the mixture stirred three hours at room temperature. The DMF was removed in 
vacuo, and the residue was treated with CH 3 OH (350 ml) and aqueous 1 N NaOH (10 ml) and stirred at room 
temperature for three days. The mixture was evaporated to dryness in vacuo , and the residue was treated with 
aqueous sodium bicarbonate solution and extracted with ethyl acetate. The aqueous fraction was made acidic 
with 1 N HCI and extracted with ethyl acetate. The ethyl acetate layer was dried over sodium sulfate and evapo- 
rated to dryness in vacuo. The residue was chromatographed on silica gel (7% Et 2 0/CH 2 CI 2 followed by 540 : 
10:1 : 1,CH 2 C1 2 : 

CH 3 OH : HOAc : H 2 0. and the product fractions evaporated to dryness in vacuo . The residue was crystainzea 

from ether to give the title compound : (m.p. 192-195°). 

TLC : Silica gel (90 : 10 : 1 : 1, CH 2 CI 2 : CH3OH : HOAc : H 2 0), Rr=0.23 

NMR : Consistent with structure 

HPLC : Greater than 972 pure 

M.S. : Molecular ion at M+H=495 (FAB) 
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Anal, calc'd for C^H^N^CU 
C f 70.43 ;H, 5.30 ; N f 11.33 ; 
Found : C, 70.14 ; H, 5.42 ; N, 11.36. 

5 EXAMPLE 8 

(RS)-1,3-Pihydro-1-methyl-3-(p-^ 

3KRS)-Arnino-1 f 3-dihydro-1-methyl-5-phenyl-2H-1 f 4-benzodiazepin-2-one (15.1 g,57 mmole) was dissol- 
10 ved in THF (150 ml), cooled in an ice bath, and treated with triethylamine (7.93 ml). A solution of p- 
nitrophenylchloroformate (11.45g, 57 mmole) in THF (70 ml) was added dropwise. An additional 1 ml of 
triethylamine and a solution of 2.0g of p-nitrophenylchloroformate in THF were added. After stirring one hour, 
the mixture was filtered and evaporated to dryness in vacuo . Ether was added and the mixture stirred one hour 
at room temperature and filtered. The solid was washed twice with ether and dried to give the title compound. 

15 

EXAMPLE 9 

(RS)-3-((((2,3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)amino)carbonyl)amino)benzoic 
acid, also known as 
20 (RS)-N-(2,3-dihydro-1-methy!-2-oxo^ 

(RS)-1,3-Dihydro-1-methy!-3-(p-nitrophe 
(5.03 g, 11.2 mmole) and m-aminobenzoic acid (2.4 g, 17.5 mmole) were combined in DMF (120 ml), treated 
with triethylamine (4.2 ml), and stirred in an oil bath thermostatted at 45° for 18 hours. The DMF was removed 
25 in vacuo and the residue was dissolved in boiling methanol. The crystallized product was recrystallized from 
hot methanol : (m.p. 175-180°C). 

TLC : Silica gel (90 : 10 : 1 : 1, CH 2 Cl 2 ; CH 3 OH ; HOAc : H 2 0), R,=0.5 
NMR : Consistent with title structure 
HPLC ; Greater than 97.8% pure 
30 M.S. : M+H at m/e=429 (FAB) 

Anal, calc'd for C^HzcMCXrl.lS^O 
C. 64.17 ;H, 5.00 ; N, 12.47 ; 
Found : C, 64.20 ; H, 5.20 ; N, 12.60. 

35 EXAMPLE 10 

(R)-3-((((2,3-Dihydro-1-methyl-2-oxcH5-ph 
acid 

40 Benzyl alcohol (10 g, 92.6 mmole) was treated with a solution of m-nitro benzoyl chloride (17.5 g, 94.5 

mmole) in ether (50 ml) added dropwise. The mixture was stirred at room temperature for eighteen hours, then 
washed twice with aqueous sodium bicarbonate, dried over sodium sulfate, and filtered. The filtrate was evapo- 
rated to dryness in vacuo and the residue chromatographed on silica gei eiuted with 1 : 1 CH 2 CI 2 : hexane. 
The product fractions were combined and evaporated to dryness in vacuo . A portion (5.2 g, 20.2 mmole) of the 

45 resulting benzyl m-nltrobenzoate was dissolved in ethano! and hydrogenated over platinum oxide (70 mg) at 
50 psi of H 2 . The resulting mixture was filtered and evaporated to dryness In vacuo to give benzyl m-aminoben- 
zoate. 

(R)-1 ,3-Dihydro-1-methyI-3-<p-nitrophenyloxycarbonyl)amino-5-phenyl-2H-1 ,4-benzodiazepin-2-one was 
prepared using the procedure of Example 8 wherein 3-(R)-Amino-1,3-dihydro-1-methyl-5-phenyI-2H-1,4-ben- 

50 zodiazepin-2-one was employed in place of the (RS) compound. 

To benzyl m-aminobenzoate (0.25 g, 1.10 mmole) in DMF (17 ml) was added triethylamine (0.23 ml) fol- 
lowed by a solution of (RJ.I.S-dihydro-l-methyl-S^p-nitrophenyloxycarbonylJamino-S-phenyl^H-l^-ben- 
zodiazepin-2-one(0.469 g, 1.09 mmole) in DMF (23 ml) containing triethylamine (0.23 ml). The mixture was 
stirred at room temperature for one hour, then treated with water, made acidic with 1N HQ, and extracted with 

55 ethyl acetate. The ethyl acetate layers were combined, washed with aqueous sodium bicarbonate, dried over 
sodium sulfate, filtered, and evaporated to dryness in vacuo ,. The residue was chromatographed on silica gel 
eiuted with 500 ml each of 5%, 6%, 7%, 9%, 10%, and 12% ether in CH 2 CI 2 . The product fractions were com- 
bined and evaporated to dryness in vacuo . A portion of the residue (81.2 mg, 0.086 mmole) was dissolved in 
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ethanol (70 ml) and hydrogenated over palladium/charcoal (20 mg) at 50 pst of H 2 . The mixture was filtered 
and evaporated to dryness in vacuo to provide the title compound. 

TLC : Silica gel (90 : 10 : 1 : 1, CH 2 Cf 2 : CH 3 OH : HOAc : H 2 0) identical to material prepared as in Example 9. 
5 EXAMPLE 11 

{S)-N-(2.3-Dihydrc-1-meth^^ 

The procedure of Example 5 was carried out using 3(S)-amino-1 f 3-dihydro-1-methyl-5-phenyl-2H-1 ,4-ben- 
10 zodiazepin-2-one in place of the 3(R) enantiomerto give the title compound : m.p. 158-160°C. 

TLC : Silica gel (95 : 5 : 0.5, CHC! 3 : CH 3 OH : cone. NH 3 ), R,=0.52 

NMR : Consistent with title structure. 

HPLC : Greater than 98.5% pure 

MS :. Molecular ion at m/e=398 
15 Anal. Caic'd for C24H22N4O2 : 

C, 72.34 ;H, 5.56 ; N, 14.06; 

Found : C, 72.34 ; H, 5.75 ; N, 14.02. 

EXAMPLE 12 

20 . 

1,3-Dihydro-5-{2-pyridyl)-3(R t SH(ben2yloxycarbonyl)>amino]-2H-1 t 4'benzodiazepin-2-one 

2-Benzoyl methyl pyridine was prepared from 2-picoline and phenyllithium according to the procedure of 
Goldberg et al. 1 This compound was converted to the phenylhydrazone and thence to 2-phenyl-3-2'-pyridylin- 
25 dole as described by Ockenden et al.* 2-Phenyl-3-2'-pyridylindole was converted to 2-o-benzamidobenzoyl- 
pyridine using the chromic anhydride oxidation procedure described by Schofield et al. 3 
2-o^Benzamidobenzoylpyridine was deacylated to provide 2-o-aminobenzoylpyridine using the procedure of 
Ockenden et al. 2 

2-o-aminobenzoylpyridine was converted to 1,3-dihydro-5-(2-pyridyI)-3(R,S)-[(benzyloxycarbonyi)-ami- 
30 no]-2H-1,4-benzodiazepin-2-one using the procedure described by Bock et. a\* for preparation of 1,3-dihyd- 

ro-5-phenyI-3(R,SH(benzyIoxycarbonyl)-amino]-2H-1,4-benzodiazepin-2-onefrom 2-aminobenzophenone. 

^Goldberg, N.N. et al., J. Am. Chem. Soc, 73, 4301 (1951). 

^Ockenden, D.W. et al., J. Chem. Soc, 1953, 3440. 

3 Schofield, K. et a!., J. Chem. Soc, 1949, 796. 
35 4 Bock, M.G. et al.. J. Org. Chem., 52, 3232 (1987). 

EXAMPLE 13 

!3-Dihydro-5-(2-fluorophenyl)-3(^ (A) 
40 and 1>dihydro-5-(2-fluorophenyl)-3(R)-(3'-indolyl) methyl-1-methyl-2H-1.4-benzodiazepi n-2-one (B) 

A. 1,3-D»hydro-5-(2-fluorophenyl)-3(R)-(3'-indo!y1)methyl-2H-1 ,4-benzodiazepin-2-one (0.85 g, 2.2 
mmole) and sodium hydride (0.11 g of a 50% suspension in mineral oil, 2.3 mmole) were stirred in 10 ml of 
dry, degassed dimethylform amide under nitrogen in an ice bath : After 40 minutes, methyl iodide (0.14 mL = 

45 2.25 mmole) was added in one portion. The mixture was stirred for 1 .5 hours at room temperature, then poured 
into 1 00 ml of water and extracted with methylene chloride (CHjCy (3 x 30 mL). The CH 2 C! 2 layers were washed 
with water, dried over potassium carbonate, filtered and evaporated in vacuo . The residue was 
chromatographed on 9" (23 cm) of silica gel (250-400 mesh) in a 55 mm diameter column eluted with 4% (v/v) 
diethyl ether in CH 2 CI 2 . The first product eluted was A which was obtained as a glass upon evaporation. The 

50 solid was dried in vacuo at room temperature : (m.p. 97-100°C(f )). 

The compound showed a single component by thin layer chromatography (RrO.57, silica ge! plate eluted 
with 10% (v/v) diethyl ether in CH 2 C! 2 ) and by HPLC (98%). The NMR spectrum was consistent with the title 
structure and verified the presence of CH 2 CI 2 . The mass spectrum showed a molecular ion at m/e=411. 
Anal. Calc'd.forC^HzzFNaO-O.I CH 2 CI 2 

55 C, 74.64 ;H, 5.33, N, 10.01. 

Found : C. 74.69 ; H, 5.32 ; N, 9.63. 

B. The second component eluted was the monomethyl compound B which was obtained as a foam (0 : 66 
g) upon evaporation. Crystallization from hexane/CH 2 CI 2 gave anolytical material ; (m.p. 80-85°()). 
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The compound showed a single component by thin layer chromatography (silica gel plates etuted with 4% 
(v/v) diethyl ether in CH 2 CI 2 ) and by HPLC (99%). The NMR spectrum was consistent with the tide structure 
and verified the presence of CH 2 C1 2 . 
Anal. Calc'd for C 25 H 2 oFN 3 00.75 CH 2 CI 2 : 
5 C. 67.06. H. 4.70 ; N. 9.11 ; 

Found : C t 67.04 ; H, 4.81 ; N, 9.14. 

EXAMPLE 14 

10 3-(RS)-Amino-1 t 3-dihydro-1 -methyl-5-(2-pyridyl)-2H-1 ,4-benzodiazepin-2-one 

1 ,3-Dihydro>5-(2-pyridyl)-3(R t SH(ben2yloxycarbonyl)-amtno]-2H-1 ,4-benzodiazepin-2-one was methy- 
lated using the procedure of example 13 wherein 1,3-dihydro-5-(2-pyridyl)-3(R,SH(benzyloxycarbonyl)-amh 
no]-2H-1,4-benzodiazepin-2-one was substituted for 

15 I.S-dihydro-S^-fluorophenylJ-StRHS'-indolyO-methyl^H-l^-benzodiazepin^-one. The crude product was 
chromatographed on silica gel eluted with 1.2 L each of 90 : 10 : 0, 85 : 14 : 1. and 83.5 : 15 : 1.5 of CH 2 Cl 2 : 
acetone : methanol. The product fractions were combined and evaporated to dryness In vacuo. The residue 
was added to a stirred suspension of 10% Palladium/charcoal in 95% methanolic formic acid and stirred at room 
temperature for one hour. The mixture was filtered and the solvent removed in vacuo . The residue was treated 

20 with aqueous sodium carbonate and extracted with ethyl acetate. The aqueous fraction was evaporated to dry- 
ness in vacuo, and extracted three times with ethyl acetate. The ethyl acetate layers were combined, dried over 
sodium sulfate, filtered, and evaporated to dryness in vacuo to give the title compound. 

EXAMPLE 15 

25 

3-(RS)-Amino-1 ,3-dihydro-1 -methyl-5-(4-pyridyl)-2H-1 t 4-benzodtazepin-2-one 

1 ,3-Dihydro-5-(4-pyridy!)-3(R,S)-[(benzyioxycarbonyl)-amino]-2H-1 ,4-benzodiazepin-2-one was prepared 
using the procedure of Example 12 wherein 4-picoline was substituted for 2-picoline. Methylation and hyd- 
30 rogenolysis according to the method of Example 14 provided the title compound. 



EXAMPLE 16 



3(SH-)-1,3-Dihydro-3-(2-indolerarbonyte^ 

35 

3(SH-)-3-Amino-1.3-dihydro-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one (595 mg, 2.24 mmole) was 
dissolved in CH 2 CI 2 (15 ml) and treated with 2-indolecarbonyl chloride (403 mg, 2.24 mmole) followed by 
triethylamine (227 mg, 2.24 mmole). The mixture was stirred at room temperature for 30 minutes and concen- 
trated in vacuo. The residue was chromatographed of silica gel (5% Et 2 0/CH 2 CI 2 ) and the combined product 

40 fractions evaporated to dryness in vacuo . Three times, Et 2 0 (15 ml) was added and evaporated in vacuo to 
give the title compound : (m.p. 168-185°C). 
TLC : Silica gel (6%, Et 2 0/CH 2 CI 2 ), R<=0.23 
NMR : Consistent with structure 
HPLC : Greater than 99% pure 

45 M.S. : Molecular ion at m/e = 408 
[a] D 2s = -103° (0.0078 g/ml, CH Z C\£ 
Anal, calc'd for C25H20N4O2 
C. 73.51 ;H, 4.94 ; N, 13.72 ; 
Found : C. 73.38 ; H, 4.80 ; N, 13.66. 

50 

EXAMPLE 17 

1 t 3-Dihydro-3(RS)-(2-iftdolecarbonylam 

55 The title compound was prepared using the procedure of example 16 wherein 3-(RS)-amino-1 t 3-dihydro- 

1 -methyl-5-(4-pyridyi)-2H-1 ,4-benzod iazepin-2-one was substituted for 3(S)-(-)-3-amino-1 , 3-dihydro-1-methyl- 
5-phenyl-2H-1 t 4-benzodiazepin-2-one. The crude product was purified by chromatography on silica gel, eluted 
with 5% methanol in CH 2 CI 2 . The product fractions were evaporated to dryness in vacuo to give the title conv 
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pound : (m.p. 275-283°C). 
TLC : Silica gel (5% CH 3 OH in CH 2 C\£ R,=0.28 
NMR : Consistent with structure 
HPLC : Greater than 96.2% pure 
5 M.S. : Molecular ion at m/e = 409 

Anal, calc'd for C^H^NsOrO.SCHaOH O^HiO 
C, 69.05 ;H ( 4.91 ; N, 16.57; 
Found : C, 69.02 ; H, 4.71 ; N f 16.54. 

10 EXAMPLE 18 

1,3-Dihydro-1-(2-methylpropyl)-5-(2-pyri 



is 1 ,3-Dihydro-5-(2-pyridyl)-3(R,S)-[(benzyloxycarbonyl)-aminol-2H-1 ,4-benzodiazepin-2-one was conver- 

ted to the 1-(2-methylpropyl) derivative using the procedure of example 13 wherein 1 ,3-dihydro-5-(2-pyridyl)- 
3(R,SH(benzyloxycarbonyl)-amino>2H-1,4-benzodiazepin-2-one was substituted for 1,3-dihydro-5- (2- 
fluorophenyl)-3(R)-(3'-indoIyl)-methyl-2H-1,4-benzodiazepin-2-one, and 1-bromo-2-methylpropane was sub- 
stituted for methyl iodide. The crude product was purified by chromatography on silica gel eluted with 1% 

20 methanol in CH 2 CI 2 . The combined product fractions were evaporated to dryness in vacuo . 

EXAMPLE 19 

3-(RS)-Amino-1 t 3-dihydro-1><2-hydroxyethyl)-5-phenyl-2H-1 ( 4-benzodiazepin-2-one 

25 

I.S-Dihydro-S-phenyl-SCR.SHCbenzyloxycarbonylJ-aminol^H-l^-benzodiazepin^-one 1 (0.25 g, 0.65 
mmole) was dissolved in DMF (5 ml) stirred in an ice bath. The solution was treated with sodium hydride (32.7 
mg, 0.681 mmole of a 50% dispersion in mineral oil) and the mixture stirred for forty minutes in the cold. Oxirane 
gas was bubbled into the mixture for five minutes, and the resulting mixture heated on a steam bath for one 

30 hour. The DMF was removed in vacuo. The residue was treated with water and extracted with ethyl acetate. 
The ethyl acetate layers were combined, washed with water, dried over sodium sulfate, filtered, and evaporated 
to dryness in vacuo . The residue was chromatographed on silica gel eluted with 35% ethyl acetate in methylene 
chloride. The combined product fractions were evaporated to dryness in vacuo . The residue was dissolved in 
CH 2 CI 2l cooled in an ice bath, and saturated with HBr gas. The mixture was evaporated to dryness in vacuo , 

35 treated with a minimum volume of water and extracted repeatedly with ethyl acetate. The ethyl acetate layers 
were combined, dried over sodium sulfate, filtered, and evaporated to dryness in vacuo to give the title com- 
pound. 

'Bock, M.G., et al.. J. Org. Chem., 52, 3232 (1987). 
40 EXAMPLE 20 

(RS)-N-(2,3-Dihydro-1-(2-hydroxyethyl^^ 

45 3-(RS)-Amino-1,3-dihydro-1-(2-hydroxyethyl)-5-phenyl-2H-1,4-benzodiazepin-2-one (69.0 mg, 0.234 

mmole), indole-2-carbonyl chloride (43.1 mg, 0.240 mmole) and triethylamine (33.3 uJ, 0.240 mmole) were com- 
bined in CH 2 CI 2 (3 ml). The reaction was stirred for 10 minutes at room temperature then chromatographed on 
silica gel (14% acetone in CH 2 C\£. The product fractions were combined and evaporated to dryness In vacuo . 
The residue was triturated with Et 2 0 to yield the title compound : (m.p. 160-171°C). 

so TLC : silica gel (1 5% acetone in CHzCy Rf= 0.27 
NMR : Consistent with structure 
HPLC ; 97.6% 

M.S. : Molecular ion at m/e=438 
Anal. Calc'd for C 26 H 22 N 4 O a .0.1C 4 H 10 O 0.25H 2 O 
55 C, 70.40 ;H, 5.26; N, 12.44 

Found : C, 70.40 ; H, 5.16 ; N, 12.15 

EXAMPLE 21 
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(RS)-N-(2,3-Dihydro-1-methyf-2^xo-5-p^ 

A solution of (RS)-1 ,3-dihydro-1-methyl-3-(p^ito^ ,4-ben- 
zodiazepin-2-one (1 00 mg, 0.232 mmole) and 3«Amino-p-carboline 1 (45.8 mg, 0.250 mmole) in DMF (5 m!) was 
5 treated with triethylamine (48.4 ul, 0.348 mmole) and warmed to 45°C for 16 hours. After removal of DMF in 
vacuo, the residue was dissolved in CH 2 CI 2 and chromatographed on silica gel (25% acetone in CH2CI2). The 
product fractions were combined and stripped and the title compound crystallized from EtOAc : (m.p. 281- 
283°C). 

TLC : silica gel (160/10/1 of CH 2 CI 2 /MeOH/conc. NH4OH) Rr= 0.24 
10 NMR : Consistent with structure 

HPLC : 99.3% pure 

M.S. : M+H= 475 (FAB) 

Anal. Calc'd for CaaH^NeO^O^OC^HaOj 

C, 70.28 ;H, 4.83 ; N, 17.08 
15 Found : C, 70.10 ; H, 4.55 ; N. 17.24 

1 Dodd, R. H., et al. J. Med. Chem. 28 824 (1985) 

EXAMPLE 22 

20 (R)-N-(2,3-Dihydro-1-methyl-2-oxo 

(R)-1,3-Dihydro-1-methyl-3-(p-nitro^ was 
prepared according to the procedure of Example 8 wherein 3-(R)-amino-1 ,3-dihydro-1-methy!-5-phenyl-2H-1 ,4- 
benzodiazepin-2-one was substituted for the 3-(RS) compound. A solution of (R)-1,3-dihydro-1-methyI-3-(p- 

25 nitrophenyloxycarbonyl)amino-5-phenyl-2H-1.4-benzodlazepin-2-one (165 mg, 0.382 mmole) In DMF (4 ml) 
was treated with a DMF (3 mi) solution of 3-amino-p-carbolinei (70 mg, 0.382 mmole) and triethylamine (79.7 
pi, 0.573 mmole). The reaction was warmed to 45°C for 1.5 hours after which a second portion of 3-amino-p- 
carboline (70 mg, 0.382 mmole) in DMF (3 ml) was added. The reaction was again heated to 45°C for 1 .5 hours 
and then stirred at 25° for 16 hours. 

30 After removal of DMF in vacuo, the residue was treated with H z O and extracted with EtOAC (3x). The 

organic layers were combined, washed with brine (1x), dried over Na 2 S0 4 , filtered, and evaporated to dryness 
in vacuo. The residue was chromatographed on silica gel (30% acetone in CH 2 C1 2 ). The product fractions were 
combined and evaporated to dryness in vacuo . The residue was dissolved in EtOAc, dried over Na 2 S0 4f filtered 
and allowed to stand. A small portion of the racemate of the title compound was collected by filtration. 

35 The filtrate was evaporated to dryness in vacuo and the residue was chromatographed on silica gel 

(180/10/1/1 ofCH 2 CI 2 /MeOH/H 2 0/HOAc).The product fractions were combined, washed with aqueous sodium 
carbonate, brine (1 x), dried over Na 2 SC 4t filtered and evaporated to dryness in vacuo . The residue was evapo- 
rated from EtOAc (1x) and Et 2 0 (2x). then triturated with Et 2 0 to give the title compound : (m.p. 214-228°C). 
TLC : silica gel (180/10/1/1 of CH 2 CI 2 /MeOH/H 2 0/HOAc) Rr= 0.25 

40 NMR : Consistent with structure 
HPLC : 98.8% 

Optical purity : greater than 99.4% (chiral column HPLC) 
Anal. Calc'd for C 2B H 22 N 6 O 2 .0.45H 2 O : 
C, 69.68 ;H, 4.78 ; N, 17.41 
45 Found : C, 69.68 ; H, 4.44 ; N, 17.43 

1 Dodd, R. M. et al. J. Med. Chem. 28 824 (1985) 

EXAMPLE 23 

50 (RS)-N-(6-Amino-3-pyridyl)-NX2,3^ 
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2,5-Diaminopyridine dihydrochloride (45.5 mg t 0.250 mmole), 

(RS)-1 ,3-dihydro-1 -methyl-3-(p-nitrophenyloxycarbonyI)amino-5-phenyl-2H-1 ,4-benzodiazepin-2-one (1 00 

mg, 0.232 mmole) and triethylamine (110 \i\ t 0.79 mmole) were combined in DMF (8 mi) and stirred at room 

temperature for 16 hours. After removal of DMF in vacuo , the residue was treated with 1N NaOH (aqueous) 
5 and extracted with EtOAc (3x). The organic layers were combined, washed with brine (1x), dried over 

Na 2 S0 4t filtered and evaporated to dryness in vacuo. The crude residue was chromatographed on silica gel 

eluted with 7% MeOH in CH 2 CI 2 . The product fractions were combined and evaporated to dryness in vacuo . 

The residue was crystallized from EtOAc diluted with Et 2 0 to give the title compound : (m.p. 165-175°C). 

TLC : silica GF (90/10/1/1 of CH 2 Cl2/MeOH/H 2 0/HOAc) R,= 0.22 
10 N MR : consistent with structure 

HPLC : 96.3% 

M.S. : M+H= 401 (FAB) 

Anal. Calc'd for C^H^NsOrO.SSHzO 

C t 64.96 ;H, 5.13 ; N, 20.66 
15 Found : C, 65.05 ; H, 5.20 ; N, 20.66. 

EXAMPLE 24 

(RS)-N-(2.3-Dlhydro-1-methyl-^^ 

20 

A solution of 3-(RS)-amino-1,3-dihydrc-1-methyl-5-(2-pyridyl)-2H-1,4-benzodiazepin-2-one (20 mg, 0.075 
mmole) In CH 2 CI 2 (2 ml) was treated with indole-2-carbonyl chloride (14.4 mg, 0.080 mmole) and the pH adjus- 
ted to 9.5 with triethylamine (1 1 .5 u,l, 0.085 mmofe). The reaction was stirred 10 minutes and chromatographed 
on silica gel (25/10/1/1 of CH 2 Cl2/MeOH/H 2 0/HOAc). The combined product fractions were stripped to dryness, 

25 dissolved in EtOAc, washed with water (1x), and brine, dried over Na 2 S0 4 . filtered and stripped to dryness. 
The tide compound was crystallized from Et 2 0 : (m.p- 274-277°C) 
TLC : silica gel (25/10/1/1 or CH 2 CI 2 /MeOH/H 2 0/HOAc) R<= 0.29 
NMR : consistent with structure 
HPLC : 98.8% 

ao M.S. : M+H= 410 (FAB) 

Anal. Calc'd for C 2 4H lfl N 5 O 2 -0.1C 4 H 10 O-1.4H 2 O 

C, 66.29 ;H, 5.20 ; N, 15.84 

Found : C, 66.12 ; H. 4.72 ; N, 15.55. 

35 EXAMPLE 25 

(RS)-N-(2,3-DihydrCHl-(2-methylpro^ 
rea 

40 i f 3-Dihydro-1-(2-methy]propyl^ 

-2-one (80 mg, 0.181 mmole) was dissolved in CH 2 C! 2 (7 ml) with HOAc (0.5 mi), cooled to 0°C, and HBr (gas) 

bubbled into the solution for 30 minutes. The reaction was flushed with N 2 (gas) for 10 minutes, stripped in 

vacuo , and the residue treated with 1N NaOH (aqueous) and extracted with EtOAc (4x). The organic layers 

werecombined, dried over Na 2 SO< and filtered. The filtrate was concentrated to 20 ml and the EtOAc solution 
as treated with m-tolylisocyanate (25.8 jil, 0.200 mmole). After stirring at25°C for 15 minutes the reaction mixture 

was concentrated to 4 ml and the title compound obtained via crystallization : (m.p. 236-239°C). 

TLC : silica gel (80/10/1 of CH 2 C! 2 /MeOH/Conc. NH 4 OH) Rr= 0.72 

NMR : consistent with structure 

HPLC : 99.0% 
so M.S. : M+H= 442 (FAB) 

Anal. Calc'd for C 26 H 27 N 5 O 2 -0.25H 2 O 

C, 70.01 ;H, 6.21 ;N, 15.70 

Found : C, 70.05 ; H, 6.07 ; N, 15.70. 

55 EXAMPLE 26 

(RS)-N-(2,3-dihydro-1-methyl-2-oxo-5-phenyl-1H-1 l 4>benzodiazepin>3-yl)-NH5Hndanyl)urea . 
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(RS)-1,3^ihydro-1-meth^ . . 

(100 mg. 0.232 mmols) and 5-aminoindane (33.3 mg, 0.250 mmols) were combined in DMF (3 ml), treated wi h 

triethylamine (48.7 ul), and stirred in an oil bath thermostated at 50°C for 16 hours. The DMF was removed in 

vacuo and the residue treated with H 2 0 and extracted with ethyl acetate (3x). The organic extracts were com- 
5 bhiedi washed with brine (1X), dried over Na 2 SO A , filtered, and stripped to dryness. Crystallization from ethyl 

acetate gave the title compound : (mp. 233-5°C). 

TLC : Silica GF (160/10/1 of CH 2 CI 2 /MeOH/Conc. NF^OH) R«=0.52 

NMR .Consistent with title structure 

HPLC : 99.7% pure 
10 M.S. : M+H at m/e= 425 (FAB) 

Anal. Calc'd for C^H^Oj : 

C, 73.56 ; H, 5.70 ; N, 13.20. 

Found : C, 73.24 ; H, 5.42 ; N, 13.56. 



15 EXAMPLE 27 

1>Dihydro-3-(5-hydroxyindole-2-carbonylami^^^ 

3(S)-(-)-3-Amino-1,3KJihydro-1-methyl"5-phenyi-2H-1 f 4-benzodiazepin-2-one (0.14 g, 0.53 mmol) and 5- 
20 hydroxyindole-2-carboxylic acid (0.1 1 g, 0.63 mmol) were combined in a mixture of CH 2 Cl 2 (5 ml) and DMF (1 
ml). EDC (0.1 g t 0.56 mmol) was added followed by Et 3 N sufficient to render the mixture basic (pH 8) to mois- 
tened pH detector sticks (E. Merck). The mixture was stirred at ambient temperature for 6 hours, then evapo- 
rated to dryness in vacuo. The residue was diluted with aqueous citric acid and extracted with EtOAc. The 
EtOAc layer was washed twice with saturated sodium bicarbonate which had been diluted 1 : 1 with water, then 
25 dried over sodium sulfate, filtered, and evaporated to dryness in vacuo. The residue was dried in vacuo at 90°C 
overnight to give the title compound : (mp 120-130°C (t)). 
TLC : Silica gel (10% CH 3 OH in CH 2 CI 2 ) R f = 0.73 
NMR : Consistent with structure, H 2 0 observed. 
HPLC : Greater than 94.5% pure 
30 M.S. Molecular ion at m/e = 424 

Anal. Calc'd for C^ 5 H 20 N 4 O 3 .0.55H 2 O : 
C, 69.12 ;H, 4.90 ; N. 12.90 ; 
Found : C, 69.34 ; H, 5.01 ; N, 12.52. 



35 EXAMPLE 28 

1,3-Dihydro-3-(5-rarboxymethy!ox^ 

1,3-Dihydro-3-(5-hydroxyindole-2-carbonyl-amino)-1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one (0.1 
g, 0.236 mmol) and iodoacetic acid (0.044 g, 0.236 mmol) were combined in dry DMF (2 ml) and treated with 
sodium hydride (18.8 mg of a 60% suspension in mineral oil ; 0.472 mmol). The mixture was stirred at ambient 
temperature for 1 hour, then evaporated to dryness in vacuo. To the residue were added water, dilute sodium 
bisulfite solution, then saturated sodium bicarbonate. The aqueous phase was washed with EtOAc, made acidic 
with 6N HCl, and extracted with EtOAc. The acid layer extract was dried over sodium sulfate, filtered, and evapo- 
rated to dryness in vacuo. The residue was chromatographed on silica gel eluted with 180 : 10 : 1 : 1 of CH 2 CI 2 : 
MeOH : HO Ac : H 2 0. The product fractions were evaporated to dryness in vacuo and the residue triturated with 
ether to give the title compound which was dried in vacuo at 90°C overnight : (mp 150-180°C (t)). 
TLC : Silica gel (180 : 10 : 1 : 1 of CH 2 CI 2 : CH 3 OH : HOAc : H z O) Rf = 0.19 
NMR : Consistent with structure, Et 2 0 and H 2 0 observed. 
50 HPLC : Greater than 83.2% pure 
M.S. M + H at m/e = 483 (FAB) 
Anal. Calc'd for C 27 H 22 N 4 O 5 0.05Et 2 OC7H 2 O : 
C, 65.49 ;H f 4.83 ; N, 11.23 ; 
Found : C, 65.53 ; H, 4.49 ; N, 11.10. 
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EXAMPLE 29 

N-(2>Dihydro-H2-hydroxyethy^ 
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3-(RS)-Amino-1.3^ihydro^ <°-1 5 9' 15 mmol > 

was dissolved in THF (10 ml) and treated with 3-methylphenylisocyanate (0.207 g, 1 .55 mmol), and the mixture 
stirred at ambient temperature for 1 hour, then evaporated to dryness in vacuo. The residue was 
chromatographed on silica gel eluted with 20% acetone in CH 2 CI 2 . The product fractions were evaporated to 
5 dryness in vacuo and the residue triturated with ether to give the title compound which was dned in vacuo at 
65°Cfor2 hours : (mp 138-154«C). 

TLC : Silica gel (90 : 4 : 0.4 : 0.4 of CH 2 CI 2 : CH 3 OH : HOAc : H 2 0) R f = 0.24 

NMR : Consistent with structure. 

HPLC : Greater than 99.7% pure 
10 M.S. M + H at m/e = 429 (FAB) 

Anal. Calc'dfor C 25 H 2 4N 4 O 3 0.07 Et 2 O0.4 H 2 0 : 

C t 68.87 ;H, 5.83 ; N. 12.71 ; 

Found : C, 68.83 ; H, 5.63 ; N, 12.58. 

While the foregoing specification teaches the principles of the present invention, with examples provided 
15 for the purpose of illustration, it will be understood that the practice of the invention encompasses all of the 

usual variations, adaptations or modifications, as come within the scope of the following claims and its equi- 
valents. 



20 Claims 

1 A pharmaceutical composition useful in treatment of panic disorder or other neurological disorders involving 
anxiety, comprising an effective amount of a CCK and/or gastrin antagonist compound of the formula : 

25 
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wherein : 

R< is H, linear or branched aikyl, X^-cycloalkyl, -X^COOR 6 , 



-X 12 C0NR*R 5 , -X 12 N t or X 12 OR 6 ; 



R2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyl, 
carboxyl, nitro or -CF 3 ) ; -X^COOR 0 ; 2-, 3-, 4-pyridyl ; 

HO BOH 0 ^0 

R 3 is N-CR 7 or N-C-NR 7 or -CR 7 or N-CCH 2 R 7 ; 

R< and R 5 are independently R« or in combination with the N of the NR 4 R 5 group form an unsubstituted 
or mono- or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from 0 and NCH 3 and the substituent(s) is/are independently 
selected from C^ aikyl ; 

R» is H, C^e straight or branched-chain alky! or cycloalkyl ; 
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R7 i s a . or p-naphthyl, substituted or unsubstituted phenyl (wherein the substitutents may be 1 to 2 of 
halo, -N0 2 , -OH,-NR 4 R 5 , loweralkyl, CF 3l CN, COOR 6 . X 12 COOR 6 , 
X ,2 OR 6 , or loweralkoxy), 2-, 3-. 4-pyridyl, 



-CH=C 



. or JT^ ; 

Ra is H, loweralkyl, cycloloweralkyl, X 12 COOR« ; 

0 

R 10 is H or -OH where R 3 is CR 7 , otherwise it ie H; 
r is 1 or 2; 

X 1 is H. -N0 2 , CF 3 , loweralkyl or halo ; 

X 2 and X 3 are independently H, -N0 2t OH, halo, loweralkyl, or loweralkoxy, X 12 COOR 8 f COOR*, or 
OX 12 COOR8 ; 
X* is O. or NR fi ; 
X 7 is O ; 

X 12 is C^g linear or branched chain alkyl, or the pharmaceutical^ acceptable salt thereof. 

The pharmaceutical composition of Claim 1 wherein : 

R' is H, C,-C 4 linear or branched chain alkyl, X 12 -cydoalkyI, -X 12 COOR fl . 





-X- 12 CONR 4 R 5 f 




or X 12 OR; 



R2 is substituted or unsubstituted phenyl (whereinthe substituent may be 1 or 2 of halo, loweralkyl, nitro, 
-CF 3 ), 2-,3-,4-pyridyl, orX 12 COOR e ; 
R 3 is 
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0 HO HOH 

R* and R 5 are independently R 8 or in combination with the N of the NR 4 R 5 group form an unsubstituted 
or mono ordisubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH 3 and the substttuent(s) is/are independently 
selected from alkyl ; 
R» is H, Ct-Ca straight chain alkyl ; 

R7 is a- or p-naphythyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -N0 2 , NH 2 , methyl, ethyl, CF 3 , CN, COOH, 
X 12 OR 8 , or lower alkoxyJ^-.S-^-pyridyl, 




H 

R 10 is H, or OH when R 3 is CR 7 , otherwise R 10 is H; 
x is 1 ox .2; 

X 1 is H, -N0 2 . CF 3i lowerakyl or halo ; 

X 2 is H, -N0 2 , halo, OH, loweralkoxy, loweralkyl, 

X^COOH, or OCH 2 COOH ; 

X* is O, NH, NCH 3 . NX^COOH ; 

YJ is O ; 

X 12 is C^s linear alkyl ; 

or pharmaceutical acceptable salt thereof. 

The pharmaceutical composition of Claim 2 wherein : 

R 1 is H, CH 3t CH 2 CH 3l CH 2 CH(CH 3 ) 2l CH 2 — <J . 
-CH 2 CH 2 OH, C^COOH, CH 2 COOEt t 
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CH 2 CONCEt) 2 , CH 2 CON^ [ , 



CH 2 CON^ \tCH 3 , or CH 2 CH 2 COOEt 



R2 is phenyl, 2-F-phenyI, 4-CH 3 -phenyl, 2-. 3-. or 4-pyridyl ; 
R 3 is 




HOOCCH 2 0. 
CONH 




ONH-. 

H 



H 



:onh-, 

I 

(CH 2 ) 3 COOH 




-CONH- , vrv 



Br 

Br 



-(^^)k:onh~, ih ^)" cqnh '' 

3r I 
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R 10 is H or -0H t when R 3 is Ph£ or CH 3 -^(^\-C, 
otherwise R 10 =H; \ / 



X 1 isH,C!;or-CH 3 ; 
X7\sO; 

or pharmaceutically acceptable salt thereof. 



A pharmaceutical composition useful in the treament of panic disorder or other neurological disorders 
involving anxiety, comprising an effective amount of the CCK and/or gastrin antagonist compound which 
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3-N-(2 3-Dihydro-1-methyl-2-oxo-S-(p-tokyl)-1 H-1 .4-benzodiazepin-3-yl)-1 H-indole-2-carboxam.de, 
3-N-(2'3-Dihydro-1.9-dimethyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-1H-indole-2-carboxam.de, 

3-N-(2'3-Dihydro-1 ,8-dimethyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-1 H-indole-2-carboxam.de. 
(S)-N-(2 3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 .4-benzodiazepin-3-yl)-3-phenyt-2-propenam.de, 
(S -N- 2'3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-N'-(2-chlorophenyl)-urea. 
1.3-Dihydro-3-(5-carboxymethyloxyindole-2-carbonyl-arriino)-1-methyl-5-phenyl-2H-1.4-benzod.azep l n- 

1 t- n Dihydrc-3-(5-hydroxyindole-2-carbonylamino)-1 -methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one, 
(S)-N-(5-(2-Fluorophenyi)-2,3-dihydro-1-methyI-2-oxo-1H-1.4-benzodiazepin-3-ylH-(t'-'<fl"oromethyl)-be 

3(SH+) e -'l.3-Dihydrc>5-(2-fluorophenyl)-3-(2-indoleca*onylamino)^ 
ns 

3(S)-(+)-1 3-Dihydro-5-(2-fluorophenyl)-3-(3-iodobenzoylamino)-1-methyl-2H-1.4-benzodiazepin-2-one, 
3(S)-{-M 3-Dihydro-3-(2-indolecarbonylamino)-1-methyl-5-phenyl-2H-1.4-benzod!azepin-2-one. 

3- N-?2 3-Dihydro-1 -methyl-2-oxo-5-phenyl-1 H-1 .4-benzodiazepin-3-yl)-2-amino-4-chlorobenzam.de. 

4- Bromo-N-(2.3-dihydro-1-methyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-benzamide, 
1,3-Dihydro-5-(2-fluorophenyl)-1-methyl-3(RS)-[2'-(r-methylindole)carbonylamino]-2H-1,4-benzodiazep 

(S) 2 N-(2 3 r Dihydro-1-methyl-2-oxo-5-phenyl-1H-1,4-benzod 

1 3^ihyro-1-methyl-3(RS)-[2-(1-methylindole)-carbonylamino]-S-phenyt-2H-1,4-benzodiazepin-2-one. 

Carboxymethyl-1.3-dihydro-3(RS)-(2-indolecarbonyl-amino)-5-phenyl-2H-1.4-benzod.azepin-2-one 

3(S)-(+)-1.3-Dihydrc-3-(4-ch!orobenzoylamino)-5-(2-fluorophenyl)-1-methyl-2H-1,4-benzodiazep l n-2-on 

3-[({(3-Melhoxy P heny!)amino)carbonyl)amino]-N,N-diethyl-2.3-dihydro-2-oxo-5-phenyI-1H-1.4-benzodia 

1^T(J(5-Chtorophenyl)amino)caA 
-acetyl)pyrrolidine, 

(R)-N-(2 3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-N'-(3.-methylphenyl)-urea, 
3-a((2-Chlorophenyl)amino)carbonylIamino}-N.N-diethyl-2,3-dihydro-2^xo-5-phenyl-1H-1.4-benzod.az 

epin-1-acetamide, 

(RVN-(2 3-Dihydro-1-methyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl)-N'-(3-brornophenyl)-urea, or 
(R -N-(2 3-Dihydrc-1-methyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-(4-methylphenyl)-urea, 
(R-N-{2'3-dihydro-1-rnethyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-(3-carboxyphenyl)-urea, 

(R)-N-(2,3-dihydro-1-methyl-2-oxo-5-phenyl-1 H,1 ,4-benzodiazepin-3-yl)-N'-(5-indanyl)-urea, 

N-(2 3-Dihydro-1-methyl-2-oxo-5-phenyl-1H-1.4-benzodiazepin-3-yl)-N'-(3-carboxymethylphenyl)urea, 

(R)-N-(6-Amino-3-pyridinyl)-N'-{2,3-dihydro-1 -methyl-2-oxc-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl urea, or 
N-(2,3-Dihydro-1-(2-hydroxymethyl)-2-oxc-5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-(3-methylphenyl)ur 

ea, or pharmaceutical^ acceptable salt thereof. 

5 The pharmaceutical composition of Claim 1 , wherein the compound is 

3(S)-(-)-1 3-dihydro-3-(2-indolecarbonyIamino)-1-methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one. or 
(R}-N-(2,3-dihydro-1-methyl-2-oxc-5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-(3-methylphenyl)urea, or 

pharmaceutically acceptable salt thereof. 

6 A pharmaceutical composition useful in the treament of panic disorder or other neurological disorders 
involving anxiety, comprising an effective amount of the CCK and/or gastrin antagonist compound 
3(S)-(-)-1 ,3-dihydro-3-(2-lndolecarbonyl amino)-1 -methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one. or phar- 
maceutically acceptable salt thereof. 

7 A pharmaceutical composition useful in the treament of panic disorder or other neurological disorders 
involving anxiety, comprising an effective amount of the CCK and/or gastrin antagonist compound 
(R)-N-(2,3-dihydrc-1-methyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-{3-methylphenyl)urea. or 

pharmaceutical^ acceptable salt thereof. 
8. The use of a CCK and/or gastrin antagonist compound of the formula : 
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,10 



wherein : 

R 1 is H, linear or branched alkyl, X 12 -cycloa!kyl, -X 12 COOR 6 , 



-X 12 CONR 4 R 5 , -X 12 N 




, or X 12 OR 6 ; 



R2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyl, 
carboxyl. nitro or -CF 3 ) ; -X 12 COOR 8 ; 2-, 3- t 4-pyridyl ; 



R< and R 5 are independently R 8 or in combination with the N of the NR 4 R 5 group form an unsubstituted 
or mono- or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 
selected from C^_4 alkyl ; 

R 8 is H, straight or branched-chain alkyl or cycloalkyi ; 

R7 i s a . or p-naphthyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -N0 2 . -OH.-NR'R 5 , loweralkyl, CF 3 , CN, COOR 8 , X 12 COOR 8 . 
X 12 OR 6 , or loweralkoxy), 2-, 3-, 4-pyridyl, 
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R* is H, loweralkyl, cycloloweralkyl, X 12 COOR 6 ; 

0 

R 10 is H or -OH where R 3 is CR 7 , otherwise it is H; 
r is 1 or 2 ; 

X 1 is H, -N0 2 , CF 3l loweralkyl or halo ; 

X 2 and X 3 are independently H, -N0 2 , OH, halo, loweralkyl, loweralkoxy, X 12 COOR 6 , COOR 8 , or 
OX 12 COOR 6 ; 
X'isO.orNR 8 ; 
XMs O ; 

X 12 is C^s linear or branched chain alkyl, or the pharmaceutical^ acceptable salt thereof ; for the pre- 
paration of a medicament useful for treating panic disorder or other neurological disorders involving 
anxiety. 

The use as claimed in Claim 8 wherein ; 

R' is H, 0,-04 linear or branched chain alkyl, X 12 -cycloalkyl, -X 12 COOR 8 , 

,R« 

-X- 12 CONR 4 R 5 , X 12 N^ , or X 12 OR 6 ; 

R 2 is substituted or unsubstituted phenyl (wherein the substituentmay be 1 or 2 of halo, loweralkyl, nitro, 
-CF 3 ), 2-,3-,4-pyridyl, or X 12 COOR 8 ; 
R3 is 
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LBO EOH 
7 ll/ 7 10 1 7 

-NCR 7 px — NCNR'- 

5 

R< and R* are independently R 8 or in combination with the N of the NR 4 R 5 group form an unsubstituted 
ormono or dlsubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 
10 selected from C M alkyl ; 

R8 Is H. CVC3 straight chain alkyl ; 

R 7 is a- or p-naphythyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -N0 2 , NH 2 , methyl, ethyl, CF 3l CN, COOH, X 12 OR* or lower alkoxy),2- f 3-,4-pyridyl f 



15 



20 



25 
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R iU is H, or OH when R J is CR y , otherwise R 10 is. H; 
r is 1 or 2; 

45 X 1 is H, -N0 2 , CF 3 , loweralkyl or halo ; 

X 2 is H, -N0 2 , halo, OH. loweralkoxy. loweralkyl, X^COOH, or OCH 2 COOH ; 
X* is O, NH, NCH 3 , NX' 2 COOH ; 
XHs O ; 

X 12 is linear alkyl ; or pharmaceutical^ acceptable salt thereof. 

50 

10. The use as claimed in Claim 9 wherein : 



R 1 is H, CH3, CH2CH3, CH2CE(CH3)2» c &2~ <3 
CH2CE20H. CH2COOH, C^COOEt, 
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CH 2 CON( Et ) 2 , CH 2 CON^ | 



CI^CQN^ \cH 3 , or CH 2 CH 2 COOEt; 



R2 is phenyl. 2-F-phenyl. 4-CH 3 -phenyl, 2-, 3-, or 4-pyridyl ; 
R 3 is 

I • 1 H 

CH 2 COOH CH, 



il 

,-CONH-, 



CCH 2 ),COOH 



0t^!co N „-. cl -<O K:O ' m - 



Br 1 

Cl-^^^-CONH-, 
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R 10 is H or -OH, when R J is PhC or CE 3 
otherwise R 10 =H; 

X* isH,CI;or-CH 3 ; 
>7is O ; 

11. The use of a CCK and or gastrin antagonist compound which is 

3-N-(2,3-Dihydro-1-methyl-2-oxo-5-(p-to!yi)-1 H-1 ,4-benzodlazepin-3-y!)-1 H-indoie-2-carboxamide. 
3-N-(2^3«Dihydro-1,9-dimethyl-2-oxo-5-phe 
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3-N-(2,3-Dihydro-1 f 8-dimethyl-2-oxo-5-phenyl-1H-1 ,4-benzodiazepin-3-y])-1H-indoIe-2-carboxamide, 
(S)-N-(2,3-Dmydro-1-methyl-2<>xo-5-phenyM^ 

(S)-N^2,3-Dihydro-1-methyl-2^xo-5-phenyl-1H-1 t 4-benzodiazepin-3-yl)-NH2H3hl^ 

1,3-Dihydro-3-(5-carboxymethy1oxyindole-2-carbor^^^ 

-one, 

1,3-Dihydro-3-(5-hydroxyindole-2-carbony!amino)^ 

(S)-N-(5-(2-Fluorophenyl)-2,3-dihydro-1-me^ 

nzamlde, 

3{SM+)-1,3-Dihydro-5-(2-fluorophenyl)-3-(2-indolec^ 
ne, 

3(SM+)-1,3-Dihydro-5-(2-fluorophenyl)-3-(3-iodobenzoy^ 

3(S)-<-)-1 ,3-Dihydrch3-(2-indo!ecarbony!amino)-1-methyi-5-phenyU2H-1.4-benzodiazepin-2-one t 

3- N-(2,3-Dihydro-1-methyl-2-oxo-5-pheny!-1H-1 ,4-benzodiazepin-3-y!)-2-amino-4-chiorobenzamide, 

4- Bromo-N-(2 t 3<Jihydro-1-methyl-2^xo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-benzamide, 

1.3- Dihydro-5-(2-fluorophenyl)-1-methyl-3(RS)^^ 
in-2-one, 

(S)-N^2.3,-Dihydrc~1-methyl-2-oxo-5-phe 
l,3KJihyro-1-methyl-3(RS)-[2-(1^ 

Carboxymethyl-1 ,3^ihydro-3(RS)^2-indolecarbony!amino)-5-phenyl-2H-1,4-benzodiazepin-2-one, 

3(S)-(+)-1,3-Dihydro-3-(4<:hlorobenzoylamino)-5-(2-fluorophenyl)-1-methyI-2H-1^ 

a, 

3-[(((3-Methoxyphenyl)amino)carbonyl)amino]^ 
zepin-1-acetamide, 

1-((3-((((4-Chlorophenyl)amino)carbonyl^^ 
-acetyl)pyrrolidine, 

(R)-N-(2,3-Dihydro-1-methyl-2^xo-5-phenyl-^ 

3^((2-CNorophenyl)amino)carbanyl]am 

epin-1-acetamide, 

(R)-N-(2.3-Dthydro-1-methyI-2^xo-5-phenyl-1H-1,4-benzodiazepin-3-yI)-N'-(3 or 

(R)-N-(2,3-Dihydro-1-memyl-2^xo-5-phenyl-1^^ 

(R)-N-(2,3-dihydro-1-methyl-2-oxo-5-phenyI-1H^^ 

(R)-N-(2,3-dihydro-1-methyl-2-oxo-5-phenyI-1 H, 1 ,4-benzodiazepin-3-yl)-N'-(5-indanyl)-urea, 
N-(2,3-Dihydro-1-methyi-2-oxo 

(R)-N-(6-Amino-3-pyridinyI)-N'-(2,3-dih^^ urea, or 

N-(2,3-Dihydro-1-(2-hydroxyethyl)-2-oxo-5-phenyM^ 

or pharmaceutical^ acceptable salt thereof ; for the preparation of a medicament useful for treating panic 
disorder or other neurological disorders involving anxiety. 

12. The use as claimed in Claim 8, wherein the compound is 3(S)-(-)-1 ,3-dihydro-3-(2-indolecarbonylamino)- 
1-methy!-5-pheny!-2H-1,4-benzodiazepin-2-one, or (R)-N«(2,3-dihydro-1-methyl-2-oxo-5-phenyI-1H-1,4- 
benzodiazepin-3-yl)-N'-(3-methylpheny!)urea, or pharmaceutical^ acceptable salt thereof. 

13. The use of the CCK and/or gastrin antagonist compound 3(SH-)-1,3-dihydro-3-(2-fndolecarbonyl amino)- 
1-methyl-5-phenyl-2H-1.4-benzodiazepin-2-one, or pharmaceutically acceptable salt thereof, for the pre- 
paration of a medicament useful for treating panic disorder or other neurological disorders involving anxiety. 

14. The use of the CCK and/or gastrin antagonist compound (R)-N-(2,3-dihydro-1-methyi-2-oxo-5-phenyl-1H- 

1 .4- benzodiazepin-3-yl)-N f -(3-methylphenyl)urea f or pharmaceutically acceptable salt thereof, for the pre- 
paration of a medicament useful for treating panic disorder or other neurological disorders involving anxiety. 

1 5. A pharmaceutical composition useful for directly inducing analgesia, anethesia or loss of sensation of pain, 
comprising an effective amount of a CCK antagonist compound of the formula : 
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wherein : 

Ri Is H, C,^ linear or branched alkyl, X^cycloalkyl, -X 12 COOR 6 . 

-X 12 CONR*R 5 , -X 12 N^ , or X 12 OR 6 ; 

R 2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyl, 
carboxyl. nitro or -CF 3 ) ; -X 12 COOR 6 ; 2-. 3-, 4-pyridyl ; 

HO HOH O HO 

R 3 is N-CR 7 or N-C-NR 7 or -CR 7 or N-CCHoR 7 ; 



R* and R 5 are independently R 6 or in combination with the N of the NR 4 R 5 group form an unsubstituted 
or mono- or disubstituted, saturated or u nsatu rated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 
selected from C,^ alkyl ; 

R 6 is H, straight or branched-chain alkyl or cycioalkyl ; 

R7 is a- or p-naphthyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -N0 2 , -OH,-NR<R 5 , loweralkyl, CF 3 , CN, COOR 6 , X 12 COOR fl , 
X 12 OR e , or loweralkoxy), 2-, 3-, 4-pyridyl, 
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X 2 

■X s 



>12 




CH 3 

R8 is H, loweralkyl, cycloloweralkyl, X 12 COOR 8 ; 

R 10 is H or -OH where R 3 ie CR 7 , otherwise it is H; 
r is 1 or 2; 

X' is H, -N0 2 . CF 3 . loweralkyl or halo ; ^-^dr 
X2 and X^ are independently H. -N0 2 , OH. halo, loweralkyl, or loweralkoxy. X«COOR°, COOR , or 

OX 12 COOR 6 ; 
X 4 is O v orNR a ; 
X 7 is O ; 

X 12 is C,_s linear or branched chain alkyl. or the pharmaceutically acceptable salt thereof. 

The pharmaceutical composition of Claim 15 wherein : 

Ri is H, C, -C 4 linear or branched chain alkyl. X 12 -cycloalkyl, -X 12 COOR 6 . 

-X- 12 CONR*R 5 , X 12 N^ , or X 12 OR 6 ; 

^R* 

R2 is substituted orunsubstituted phenyl (wherein thesubstituentmay be 1 or 2 of halo, loweralkyl, nitro. 

-CF 3 ), 2-,3-,4-pyridyl, or X'ZCOOR 6 ; 

R3is 
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-A 7 , -N<?R 7 or -NCNR 7 ; 

R* and R 5 are independently R 8 or in combination with the N of the NR 4 R 5 group form an unsubstituted 

or mono or disubstituted. saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 

membered heterocyciic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 

contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 

seiected from alkyl ; 

R* is H, C r C 3 straight chain alkyl ; 

R7 is a- or p-naphythyl, substituted 

or unsubstituted phenyl (wherein the substituents may be 1 to 2 of halo, -N0 2 , NH 2 , methyl, ethyl, CF 3 , 
CN, COOH, 

X 12 OR«, or lower alkoxy),2-.3-,4-pyridyl, 




H 



0 

R 10 is H, or OH when R 3 is CR 7 f otherwise R 10 is H; 

r is 1 or 2 ; 

X 1 is H, -Kl0 2 , CF 3 , loweralkyl or halo ; 

X 2 is H, -N0 2 , halo, OH, loweralkoxy, loweralkyl, X 12 COOH, or OCH 2 COOH ; 
X* is O. NH, NCH 3 , X^COOH ; 
X 7 is O ; 

X 12 is C^s linear alkyl ; 

or pharmaceutical^ acceptable salt thereof. 

17. The pharmaceutical composition of Claim 16 wherein : 
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R 1 is H f Cfl 3 , CH 2 CH 3l CH 2 CH(CH 3 > 2 , CH 2 — , 
CH 2 CH 2 OH t CH 2 C00H, CH 2 C00Et , 



,CONCEt) 2 , CH 2 CON^ | , 



CH 2 CONy \cH 3 , or CH 2 CH 2 COOEt; 



R 2 is phenyl, 2-F-phenyl, 4-CH 3 -phenyl, 2-, 3-, or4-pyridyl ; 
R* is 
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R 10 is H or -OH, when R 3 is PhC or CH 3 ~-/0\--C , 
otherwise R 10 *H; ^— ' 

X 1 isH,Cl;or-CH 3 ; 
X^isO; 

or pharmaceutical^ acceptable salt thereof. 
A pharmaceutical composition useful for directly inducing analgesia, anesthesia or loss of sensation of pain, 
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comprising an effective amount of a CCK antagonist compound which is 

3-N-(2,3-Dihydro-1-methyJ-2-oxo-5-(p-to!yi)-1 H-1 ,4-benzodiazepin-3-yl)-1 H-indole-2-carboxamide, 
3-N-(2!3-Dihydro-1.9-dimethyl-2-oxo-5-phen^ 

3- N-(2!3-DihydrcHl,8-dimethyl-2-oxo-5-phenyl-1H-1 t 4-benzodiazepin-3-yi)-1H-indole-2 
(S)-N-(2,3-Dihydro-1-methyl-2-oxo-^ 
(S)-N-(2,3-Dihydro-1-methyl-2^x^^ 

1,3-Dihydro-3-(5-carboxymethyloxyindo!e-2-carbonyl-amino)-1-methyl-5-phen 

2- one, 

I.S-Dihydro-S-CS-hydroxylndoIe^-carbonylaminoJ-l-methyl-S-phenyl-ZH-l^-benzodiazepin-a-one, 
(S)-N-(5-(2-Fiuorophenyl)-2 I 3-dihydro-1 -methyl-2-oxo-1 H-1 ^-benzodiazepin-S-ylH^ffluoro^nyO-be 

nzamide, . 

3(SH+)-1,3-Dihydro-5^2-fluorophe^ 

ne, 

3(S)-(+)-1 ( 3-Dihydro-5-(2-fluorophenyl)-3^3-iodobenzoylamino)-1-methyl-2H-1,4-ben 

3(S)-(-)-1 ,3-Dihydro-3-(2-indoiecarbonylamino)-1-methyl-5-phenyi-2H-1,4-benzodiazepin-2-one f 

3.N-(2,3-Dihydro-1-methyl-2-oxo-5-phenyi-1H-1,4-benzodiazepin-3-yl)-2-amino-4-ch!orobenzamide ( 

4- Bromo-N-(2,3<lihydro-1>methyl-2^xo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-benzamide. 
1>Dihydro-5-(2-fluoropheny!)-1-meth^ 

in-2-one t 

(S)-N-(2,3,-Dihydro-1-methyl-2^xo^ 

1,3^ihyro-1-methyl-3(RS)-[2-(1-me^^ 

Carboxymemyl-1.3-dihydro-3(RSH2^^ 

3(S)-(+)-1,3-Dihydro-3-(4^hlorobenzoylamino)-5-(2-fIuorophenyl)-1-methyl-2H-1 f 4-benzod 
e, 

3- [(((3-Methoxyphenyl)amino)ca^^ 
zepin-1-acetamide, 

1.((3-((((4-Chlorophenyl)amino)carbony^ 
-acetyl)pyrrotidine f 

(R)-N<2,3-Dihydro-1-methyl-2^xo-5-phenyl-1H-1 t 4-benzodiazepin-3-yl)-NH3-methylphenyl)-urea f 

3-{[((2-Chlorophenyl)amino)^ 
epin-1-acetamide, 

(R)-N-(2,3-Dihydro-1-methyl-2-oxo-5-pheny!-1 H-1 ,4-benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea, or 

(R)-N-(2,3-DihydrcM-meth^-2^xcH5-pheny^ 

(R)-N-(2 ( 3-dihydro-1-methyl-2-ox^ 

(R)-N-(2,3-dihydro-1-methyl-2-oxo-5-phenyl-1H f 1 t 4-benzodiazepin-3-yl)-N'-(5-indanyl)-urea, 
N-(2,3-Dihydro-1-methyl-2-oxo-5-phenyI-1H-1,4-benzodiazepin-3-yl)-N'-(3-carboxymethylphenyl)urea, 
(RJ-N^e-Amino-S-pyridinylJ-N'^.S-dihydro-l-methyl^-oxo-S-phenyl-IH-l^-benzodiazepin-S-yl urea, or 
N-(2,3-Dihydro-1-(2-hydromethyl)-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-(3-methylphenyl)urea t 

or pharmaceutical^ acceptable salt thereof. 

19. The pharmaceutical composition of Claim 15, wherein the compound is 

3(S)-(-)-1 ,3-dihydro-3-(2-indolecarbonylamino)-1-methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one, or (R)-N- 
(2,3-dihydro-1-methyl-2-oxo-5-phenyI-1H-1.4-benzodiazepin-3-y!)-N'-(3-methylphenyl)urea l or phar- 

maceutically acceptable salt thereof. 

20. A pharmaceutical composition useful for directly inducing analgesia, anesthesia or loss of sensation of pain, 
comprising an effective amount of the CCK and/or gastrin antagonist compound 3(S)-(-)-1 f 3-dihydro-3-(2- 
indolecarbonyl aminoJ-l-methyl-S-phenyl^H-l^-benzodiazepin^-one, or pharmaceutical^ acceptable 
salt thereof. 

21. A pharmaceutical composition useful for directly inducing analgesia, anesthesia or loss of sensation of pain, 
comprising an effective amount of the CCK and/or gastrin antagonist compound (R)-N-(2,3-dihydro-1-me- 
thyl-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin.3-yl)-N'-(3-methylphenyl)urea, or pharmaceutical^ acceptable 
salt thereof. 

22. The use of a CCK antagonist compound of the formula : 
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X 



7 



\ 




,1 0 



wherein 



R 1 is H, C 1j8 linear or branched alky!, X* 2 -cycloalkyl, -X 12 COOR 8 , 



-X 12 CONR 4 R 5 , -X 12 N^ t or X 12 OR 6 ; 

X r5 




R 2 is substituted or unsubstituted phenyl (wherein the substituents may be 1 or 2 of halo, loweralkyl, 
carboxyl, nitro or -CF 3 ) ; 
-X^COOR 8 ; 2-, 3-, 4-pyridyl ; 



R4 and R5 are independently R 8 or in combination with the N of the NR<R 6 group form an unsubstituted 
or mono- or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 
contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 
selected from alkyl ; 

R 8 is H, C,_e straight or branched-chain alkyl or cycloalkyl ; 

R7 i s a . or p-naphthyl, substituted or unsubstituted phenyl (wherein the substituents may be 1 to 2 of 
halo, -NO*. -OH,-NR 4 R 5 , loweralkyl. CF 3 . CN. COOR 8 , X 12 COOR 8 . 

X 12 OR 8 , or loweralkoxy), 2-, 3-, 4-pyridyl, 



R 3 is 



HO ^ 0 H I 

N-&R 7 or N-5-NR 7 or -< 



H O 
or N-CCH 2 R 7 ; 
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H 




R 8 is H, loweralkyl, cycloloweralkyl, X^COOR 6 ; 

0 

R 10 is H or -OH where R 3 is CR 7 , otherwise it is H; 
r is 1 or 2 ; 

X 1 is H, -N0 2 , CF 3 , loweralkyl or halo ; 

X 2 and X 3 are independently H. -N0 2l OH, halo, loweralkyl, or loweralkoxy, X 12 COOR 6 , COOR«, or 
OX' 2 COOR 8 ; 
X*is O f or NR 8 ; 
X^ is O ; 

X 12 is (Ve linear or branched chain alkyl, 

or the pharmaceutlcaHy acceptable salt thereof ; for the preparation of a medicament useful for directly 
inducing analgesia, anesthesia or loss of sensation of pain. 

23. The use as claimed in Claim 22 wherein : 

R 1 is H, C,-C A linear or branched chain alkyl, X 12 -cycloalkyl, -X 12 COOR 8 , 

R« 

-X- 12 CONR 4 R 5 , X 12 N^ » or X 12 0R 6 ; 

R 2 is substituted or unsubstituted phenyl (wherein the substituent may be 1 or 2 of halo, loweralkyl, nitro, 
-CF 3 ), 2-,3-,4-pyridyl, orX 12 COOR0 ; 
R3 is 

0 HO HOH 

« 7 If 7 I Wl 7 

-CR 7 , -NCR' or -NCNR 7 

R* and R 5 are independent R 6 or in combination with the N of the NR 4 R 5 group form an unsubstituted 
or mono or disubstituted, saturated or unsaturated, 4-7 membered heterocyclic ring, or benzofused 4-7 
membered heterocyclic ring wherein said heterocyclic ring or said benzofused heterocyclic ring may 

47 



EP 0 434 364 A2 



contain a second heteroatom selected from O and NCH 3 and the substituent(s) is/are independently 

selected from C 1-4 alky! ; 

R» is H, C,-C 3 straight chain alkyl ; 

R 7 is a- or p-naphythyl, substituted or 

unsubstituted phenyl (wherein the substituents may be 1 to 2 of halo, -N0 2l NH 2 , methyl, ethyl. CF 3 . 
CN. COOH, X 12 OR fl , or loweratkoxy,2-,3-,4-pyridyl, 
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-CH=CH* 
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-CH=C 




or. 
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R 10 is H. or OH when R 3 is CR 7 , otherwise R 10 is H; 



r is 1 or 2 ; 

X 1 is H, -N0 2t CF 3 , loweralkyl or halo ; 

X 2 is H. -N0 2 , halo, OH, loweralkoxy, loweralkyl, X 12 COOH, or OCH 2 COOH ; 
40 X 4 is O. NH, NCH 3t NX 12 COOH ; 

X 7 is O ; 

X 12 is C y _ s linear alkyl ; 

or pharmaceutical^ acceptable salt thereof. 

45 24. The use as claimed in Claim 23 wherein : 
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R 1 is H, CH 3 , CH 2 CE 3f CH 2 CH(CH 3 ) 2 , CH 2 , 

CH 2 CH 2 0H f CH 2 C00H, CH 2 C00Et, 
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CH 2 CON(Et) 2 . CH- 



r 2 coN x 



CH 2 CON ^ \ lCH 3 , or CH 2 CH 2 COOEC; 



R2 is phenyl, 2-F-phenyl. 4-CH 3 -phenyl, 2-, 3-. or 4-pyridyl ; 
R 3 is 



• 1 H 

CH 2 COOH CH 3 



■COKH-. 

CCH 2 ) 3 COOH H 




H Cl (( )>-CONH- t 

rCONH-. 



Br 

Br 



3r J 

NH 2 




DNH-. 



49 



EP 0 434 364 A2 




50 



EP 0 434 364 A2 




R 10 is H or -OH. when R 3 is PhC or CH 3 
otherwise R 10 =H; 



Xi is H, CI;or-CH 3 ; 
X 7 lsO; 

or pharmaceutical^ acceptable salt thereof. 
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25. The use of a CCK antagonist compound for the preparation of a medicament useful for directly inducing 
analgesia, anesthesia or loss of sensation of pain, wherein the CCK antagonist compound is : 
3-N-(2,3-Dihydro-1-methyl-2-oxo-5-(p-tolyl)-1 H-1 ,4-benzodiazepin-3-yl)-1 H-indole-2-carboxamide, 
3-N-(2,3-Dihydro-1,9-dimethyl-2-oxo-5-phenyl-1H-1 f 4-benzodiazepin-3-yl)-1H-indole-2-carboxamide, 
3-N-(2i3-Dihydro-1 ,8-dimethyI-2-oxo-5-phenyM H-1 ,4-benzodiazepin-3-yl)-1 H-indole-2-carboxamide, 
(S)-N-(2,3-Dihydro-1-met^ 

(S)-N-(2 f 3-Dihydro-1-methy^2-oxo-5^ 

1 ,3-Dihydro-3-(5-carboxymethyloxyIndoIe-2-carbony!amino)-1 -methyi-5-phenyl-2H-1 ,4-benzodiazepin-2 
-one, 

1 ,3-Dihydro-3-(5-hydroxyindo!e-2-carbonylamino)-1 -methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one, 

(S)-N-(5-(2-Fluoropheny1)-2,3-dihy^ 

nzamide, 

3(S)-(H>1,3-Dihydro-5-(2-fluorophenyl)-3-(2-indo 

3(S)-(+)-l i 3-Dihydro-5-(2-fIuorophenyl)-3-(3-iodobenzoylamino)-1-methyl-2H-1,4-ben 
3(S)-(-)-1 ,3-Dihydro-3-(2-indoIecarbonylamino)-1 -methyl-5-phenyl-2H-1 ,4-benzodiazepin-2-one, 

3- N-(2,3-Dihydro-1-methyl-2-oxo-5-phenyl-1H-1 f 4-benzodiazepin-3-yl)-2-amino^-chlorob 

4- Bromo-N-(2,3-dihydro-1-methyI-2-oxo-5-pheny!-1H-1,4-benzodiazepin-3-yl)-benzamide, 

1 .3- Dihydro-5-(2-fluorophenyi)-1 -methyI-3(RS)-[2'-(1 '-methylindoIe)carbonylamino]-2H-1 ,4benzodiazep 
in-2-one, 

(S)-N-(2,3,-Dihydro-1-methyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yl)-NM3-methoxyphenyl)-urea f 
I.S-dihyro-l-methyl-StRSJ-p-fl-methylindoleJ-carbonylaminoJ-S-phenyl^H-l^-benzodiazepin^-one, 
Carboxymethyl-1.3-dihydro-3(RS)-(2-indolecarbonylamino)-5-phenyl-2H-1,4-benzodiazepin-2-one, 
3(S)-(+)-1 i 3-Dihydro-3-(4-chlorobenzoylamino)-5-(2-fluorophenyl)-1-methyi-2H-1 t 4-benzodiazepin-2-on 

e, 

3-[(((3-Methoxyphenyl)amino)carbonyl)amino}^ 
zepin-1-acetamide, 

1_((3-((((4-Ch!orophenyl)amino)raifcony^ 

-acetyl)pyrrolidine f 

(R)-N-(2,3-Dihydro-1-methyl-2^x^ 

3-a((2-Chlorophenyl)amino)carbony!]am^ 

epin-1-acetamide, 

(R)-N-(2,3-Dihydro-1-methyl-2^xo-5-pheny!-1H-1,4-benzodiazepin-3-yl)-N'-(3-bromophenyl)-urea, or 
(R)-N-(2!3-Dihydro-1-methyl-2-oxo-5-phenyM^ 

(R)-N-(2,3-dihydro-1-methyl-2^xo-5-phenyl-1H-l,4-benzodiazepin-3-yl)-N'-(3-carboxyphenyl)-ure 

(R)-N-(2,3-dihydro-1-methyl-2-oxo-5-phenyi-1H,1 f 4-benzodiazepin-3-yl)-N'-(5-indanyl)-urea, 

N-(2,3-Dihydro-1-methyl-2-oxo>5-phenyl-1H-1,4-benzodiazepin-3-yl)-N'-(3-carboxymethylphenyl)urea, 

(R)-N-(6-Amino-3-pyridinyl)-N'-(2,3-dihydro-1-methy!-2-oxo-5-phenyl-1 H-1 ,4-benzodiazepin-3-yl urea, or 

N-(2,3-Dihydrc>-1-(2-hydroxyethyl)-2-oxo-5^ 

or pharmaceutical^ acceptable salt thereof. 

26. The use as claimed in Claim 22, wherein the compound is 
3(S)-(-)-1 i 3-dihydro-3-(2-indolecarbonylamino)-1-methyl-5-phenyl-2H-1 l 4-benzodiazepin-2-one, or 
(R)-N-(2 l 3-dihydro-1-methyl-2-oxo-5-phenyl-1H-1,4-benzodiazepin-3-yi)-N'-(3>methylphenyl)urea, or 

pharmaceutical^ acceptable salt thereof. 

27. The use of the CCK and/or gastrin antagonist compound 3(S)-(-)-1 f 3-dihydro-3-(2-indolecarbonyl amino)- 
1-methyl-5-phenyl-2H-1,4-benzodiazepin-2-one, or pharmaceutical^ acceptable salt thereof, for the pre- 
paration of a medicament useful for directly inducing analgesia, anesthesia or loss of sensation of pain. 

28. The use of the CCK and/or gastrin antagonist compound (R).N-(2,3-dihydro-1-methyl-2-oxo-5-phenyl-1H- 

1 .4- benzodiazepin-3-yI)-N'-(3-methy!phenyl)urea, or pharmaceutical^ acceptable salt thereof, for the pre- 
paration of a medicament useful for directly inducing analgesia, anesthesia or loss of sensation of , pain. 
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